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SUMMARY OF FINDINGS AND RECOMMENDATIONS 

The purpose of the Water Plant Optimization Study Is to prepare a document that 
describes the present condition of a water plant with respect to equipment and operation 
as well OS Information regarding the quantity and quality of raw and finished water. The 
report attempts to make recommendations that will allow the plant to operate In an 
optimum condition so that the best possible finished water quality Is achieved with 
emphasis on particulate removal and disinfection. The approach Is to optimize the existing 
facilities and make recommendations for short term and long term Improvements. It Is 
anticipated that the optimization study documents will be updated on a regular basis. 

The data indicates that particulate removal at the Belle River Water Treatment Plant Is very 
good, especially In the period March - December 1986. The plant Is not manned 
continuously and it would be difficult to assess the eltectlveness of trial runs of alternate 
chemicals and/or process modifications that could be carried out to Improve treatment 
effectiveness. 

In order to make effective use of the plant operators' limited time at the plant, and to 
obtain more accurate operating data the following Improvements studies are 
recommended. 

Physical Improvements 

Install a continuous flow-through turbidimeter to monitor clarlfler effluent turbidity 
and connect the output signal to an alarm system. 

Continuous streams of raw water, clarlfler effluent and combined fitter effluent could 
be fed to display Jars In the lab/ office area to facilitate obtaining test samples. 

Install continuous flow-through turbidimeters for raw water, clarlfler effluent, 
individual fitter effluent and plant effluent. 

Increase flow velocity in plant effluent sample line. 
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All flowmeters should be recalibrated, refurbished if necessary and the changes 
documented, 

Repair the treated water flow totalizer on the main control panel. 

Replace the deteriorated screen In the screen well for Intake No. 1. 

Calibration chambers should be installed on all chemical feed pumps. 

Install a flow measuring device on the backwash water supply. 

The capacity of the stand-by chlorinator should be Increased to match the 
capacity of the pre and post-chiorinators. 

Provide means to measure the amounts of chlorine used for pre and post- 
chlorlnatlon separately. 

Provide the means to more evenly distribute the pre-chlorine to the filters. 

Replace the chlorine residual analyzer with an Instrument of greater sensitivity and 
precision. 



Studies 



Conduct a study to determine possible remedial actions to address frazil Ice 
conditions. 

Conduct a study to determine If residual aluminium can be used as an operational 
parameter. 

Determine whether or not a streaming current meter would be beneficial for 
coagulant dosage control. 
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Determine If the use of a sludge level detector will lead to a better understanding 
of clarifier operation. 

Study methods of Improving clarifier performance under high turbidity conditions. 

Conduct sieve analyses and a filter media Inspection annually. 

Othvr R»comm«ndcrtlons 

The plant should be run on a steady-state basis to prevent process upset. 

Record keeping should be PC-based. 

When staff are replaced, preference should be given to someone with electrical 
experience. 

Develop a sampling program to facilitate compliance with the Ontario Drinl<lng 
Water Objectives. 

The Belle River Plant should be included In DWSP. 

Calibrate the filter headloss recorder regularly. 
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WATER PLANT OPTIMIZATION STUDY 

BELLE RIVER AREA WATER TREATMENT PLANT 

ONTARIO MINISTRY OF THE ENVIRONMENT 

PROJECT NO. 7-2030 

INTRODUCTION AND TERMS OF REFERENCE 



The purpose of the Water Plant Optimization Study (WPOS) Is to document and review the 
present conditions and determine an optimum treatment strategy for contaminant removal 
at the plant, with emphasis on the removal of particulate materials and the disinfection 
processes. 

In striving for excellence In water treatment, it is Important to examine all possible 
approaches, but first, optimum use should be made of the processes already in place. 

This optimization study Is a beginning and not an end to Itself; It Is the start of an ongoing 
documentation of the operation of the plant, it Is recommended that this document be 
updated on an annual basis. 

The Ontario Ministry of the Environment has instituted a Drinking Water Surveillance Program 
(D.W.S.P.) consisting of a continuously updated base of Information on Ontario water 
treatment plants and water quality. In connection with the D.W.S.P., a specific plant 
Investigation and process evaluation study Is required for each plant entering the program. 
The study has been prepared in accordance with a detailed protocol prepared by the 
Ministry of the Environment. 

The Betle River Area Water Treatment Plant provides the water supply for the Town of Belie 
River and parts of the Townships of Maidstone and Rochester. Sen^iced populations are 
as follows: 
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Town of Belle River * 3,840 

Township of Maidstone - 4.710 

Township of Rochester - 2.820 

The Optimization Study Is based on plant operating data for the years 1984, 1985 and 1986. 
It should be noted that ail information In the report with respect to equipment and 
operating procedures relates to the study period. 
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SECTION A 
RAW WATER 

A.I Source 

The source of row water for the Belle River Water Treatment Plant Is Lake St. Clair. The 
plant Is on the south shore of the lake and water Is drawn through two intakes extending 
approximately 565 m (1,850 ft) from shore. The Inlet structures at the ends of the Intake 
pipes take water from 1.85 m (6 ft) below mean lake level approximately 1 m (3.3 ft) 
above lake bottom. 

The location of the plant is shown on Figure 1. 

A.2 Quality 

Raw water quality is affected by slit-iaden runoff discharged to the lake by the Belle River 
and Duck Creek. The Belle River discharges to the lake approximately 0.4 km west 
(downstream) of the intakes and Duck Creek approximately 1.4 km upstream. Lake St. 
Clair Is very shallow and wave action from winds from the West to East through North 
disturbs bottom sediments which can Increase turbidity dramatically. 

The Belie RIver/Maidstone Water Pollution Control Plant outfail Is approximately 2.3 km west 
(downstream) of the water plant Intakes. The nearest upstream sewage works outfail is 
approximately 17 km east of the plant where the seasonal discharge from the Township 
of Tilbury North oxidation ponds enters Lake St. Clair from Little Creek. 

Throughout the study period, raw water physical parometers varied as follows: 

Parameter MIn. Max. Avg. 



Turbidity (FTU) 


0.10 


650 


48 


Colour (Hazen U) 


< 1 


7! 


14 


pH 


6.5 


8.2 


7.83 
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Despite being downstream of ttie St. Clair and Thames Rivers which potentially discharge 
pollutants from Industrial, domestic and agricultural developments along their shores and 
tributaries, contamination of raw water at the Belle River Water Treatment Plant from these 
sources has not been a significant problem. 

Bacteriological testing of raw water yielded the following results for the study period. 



Param«tor 


% of Samplos 


Total Conforms 




1-100/100 mL 


59 


101-5000/100 mL 


39 


> 5000/100 mL 


2 


Fecal Conforms 




0-10/100 mL 


42 


1 1-500/100 mL 


55 


> 500/100 mL 


3 



Fecal Streptococcus 

0-1/100 mL 27 

2-50/100 mL 45 

> 50/100 mL 2ft 
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SECTION B 
FLOW MEASUREMENT 

B.I Row Water Flow Measurement 

Raw water flow is measured by a 400 mm (16 In) venturi tube In thie low lift pump 
discharge header. The differential pressure created by the Venturi Is sensed by a 
pneumatic differential pressure transmitter which transmits a 21 - 103 kPa (3-15 psi) air 
signal to a circular chart recorder/totalizer on the main control panel. 

B.2 Treated Water Flow Measurement 

Treated water Is measured by a 400 mm (16 in) diameter Sparling Propeller Meter with flow 
totalized on the meter head. A pulse signal Is transmitted to o circular chart flow 
recorder/totalizer on the main control panel. 

B.3 Backwash Water Flow Measurement 

There is no flow meter on the main backwash water supply piping, however the level of 
the water in the backwash tank is monitored on the main control panel during backwash. 

B.4 Filter Flow Measurement 

Flow through each filter Is measured by a 300 mm (12 In) diameter venturi tube using a 
pneumatic control system to record and totalize the flow on the main control panel. 

B.5 Validity of Flow Measurement 

The flow measuring systems have not been calibrated since they were Installed In 1974. 
A comparison of the sum of the filter flows and raw water flow Indicates close agreement 
and there do not appear to be any gross errors In the flow measuring systems. 

Dally treated water flows are taken from the reading on the meter head since the totalizer 
on the main control panel does not operate properly. 



SECTION C 
PROCESS COMPONENTS 

C.I General 

The plant components Include the two Intakes, coarse and fine raw water screens, low lift 
pumps, solids contact upflow clarlfler, dual media filters, underground storage and high lift 
pumps (Figure 2). The plant has chemical facilities for coagulation, disinfection, fluoridation 
and taste and odour control. 

The original Belle River waterworks (pressure filter system) was constructed circa 1926 and 
In 1945 a new water treatment plant was constructed which Included flash mixing, 
coagulation, flocculatlon, settling and rapid sand filtration. In 1964 a new Intake, low lift 
pump well, low lift pumps and garage/workshop area were constructed. 

In 1974 the following work was undertaken at the plant. 

New low lift pump added. 

Flash mixing and flocculatlon basins abandoned and Elmco solids contact upflow 

Internals Installed In existing sedimentation basin. 

Existing Aloxite filter underdralns removed and replaced with strainer nozzles, new 

sand/anthracite media and facilities for air scour backwash Installed. 

New high lift pumping wing constructed with new pumps and standby diesel 

generator. 

Treated water storage reservoir constructed on plant site. 

New control system. 

New chemical feed systems. 

General refurbishing of plant. 

In 1981 a reinforced concrete wall was constructed around the exterior portion of the 
settling tank wall which showed signs of serious concrete deterioration. 

Treatment flow rates are selected manually and the high lift pumps operate automatically 
based on water levels In the elevated water storage tank. 
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Figure No. 3 Is a site plan of the plant and the basic plant components are shown on 
Figure No. 4 (see Appendix A), 

C.2 Design Data 

a) Plant Capacity 

In the 1974 plant expansion, pumping and filtration facilities were Installed 
for a nominal capacity of 18.2 ML/d (4 mgd). Clarification capacity was 
Increased to 1 1 .45 ML/d (2.5 mgd) by Installing solids contact upflow Internals 
In the existing sedimentation tank. Consideration was given to Installing tube 
settlers which would have provided 18.2 ML/d (4 mgd) clarification capacity. 
It was decided, however, not to proceed with installing the tube settlers at 
that time. Average dally flows are 4.9 ML/d (1.1 mgd) during the winter and 
8.2 ML/d (1.8 mgd) during the summer. Minimum, maximum and overage 
dally flows during the study period were 3.95 ML/d (0.9 mgd), 13.67 ML/d 
(3 mgd) and 5.97 ML/d (1.3 mgd) respectively. 

C.3 Process Component Inventory 

a) Intakes 

The plant has two Intakes, both having Intake structures approximately 565 m 
(1,850 ft) from shore. 

Intake No. 1 - It Is believed this intake was constructed In 1926. The intake 
and Inlet structure were Inspected In 1978 and the following descriptions are 
based on the inspection report. 

The Inlet has an outer circular steel shell 1.42 m (4.67 ft) diameter x 0.9 m 
(3 ft) high. Inside the outer steel shell Is a steel beiimouth 900 mm (36 In) 
dta. x 400 mm (16 In) dia. connected to the 400 mm (16 In) dia. steel Intake 
pipe, The Inlet structure Is surrounded by rock fill and the 900 mm (36 In) 
dia. horizontal beiimouth Inlet Is not covered. The top of the beiimouth Is 
approximately 1.4 m (4.5 ft) below mean lake level. The 1978 Inspection 
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report Indicates the structure Is tilted but otherwise In good condition, The 
400 mm (16 in) diameter Intalce pipe Is steei with flanged Joints and Is 565 m 
(1,850 ft) long. The pipe Is exposed for its entire length. At iow water 
level In the iow lift pump well and at mean lake level, the theoretical 
capacity of the Intake is 9.8 ML/d (2.16 mgd). 

Intake No. 2 - The intake system was constructed In 1964. The water Inlet 
structure is a rock-filled timber crib 2.9 m (9.5 ft) x 2.9 m (9.5 ft) x 2.72 m 
(9 ft) high with a concrete slab cover. Water Is drawn through the 
300 mm (12 in) high opening around the perimeter of the crib between the 
bottom of the concrete cover and the top of uppermost timber. The centre 
of the opening Is approximately 1 m (3.3 ft) above lake bottom and 1 .4 m 
(4.6 ft) beiow mean lake level. Inside the crib Is a 1 ,500 mm (60 in) dia. x 
900 mm (36 In) steei bellmouth which is connected to the 900 mm (36 in) 
diameter intake pipe. 

The Intake pipe Is 9(X) mm (36 in) diameter asbestos bonded asphalt coated 
corrugated steel pipe 566 m (1 ,850 ft) long. The intake pipe is burled below 
the lake bottom. 

At a low water level in the low lift pump well and mean lake level the 
capacity of the intake Is 57 ML/d (12.5 mgd). 



b) Scraening 



Water from the 400 mm (16 in) diameter intake passes through a 600 mm 
(24 In) X 900 mm (36 in) screen which is deteriorated and will be replaced 
with a new screen with 9.5 mm (0.375 In) mesh. 

Water from the 900 mm (36 In) diameter intake passes through a coarse bar 
screen 1.07 m (3.5 ft) wide x 4.14 m (13.5 ft) high with vertical bars spaced 
at 100 mm (4 In). Following coarse screening, raw water passes through a 
1.07 m (3.5 ft) wide x 4.14 m (13.5 ft) high screen with 9.5 mm (0.375 in) 
mesh. 
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The screens are removed manually for cleaning and the screenlnfls are 
disposed of on land at the water plant site. 

c) Low Uft Pumping 

The 400 mm (16 in) diameter Intake discharges to a low lift well which 
formerly served as the suction source for horizontal centrifugal pumps. 

The new pump well Is 5.79 m (19 ft) x 6.32 m (20.75 ft) x 4.14 m (13.5 ft) 
deep (Including the screen chambers and space for future Installation of a 
travelling water screen). Storage volume at mean lake level is 148 m^ 
(32,600 gaO which Includes 36 m' (8,000 gal) In the old well. 

The low lift pumping system is comprised of 2 vertical turbine pumps having 
the following characteristics: 

LL-1: Johnston 13.1 ML/d (2.9 mgd) at 9.15 m (30 ft) 

with 18.65 kW (25 HP) electric motor and V.S. drive 

LL-2: Worthlngton 13.1 ML/d (2.9 mgd) at 9.15 m (30 ft) 
with 22.4 kW (30 HP) electric motor/gasoline engine. 

The pumps discharge Into a common header and the raw water flows 
through approximately 12 m (40 ft) of 400 mm (16 In) diameter pipe to the 
clarlfler Inlet chamber. 

d) e> Flash Mixing. Flocculotion, Settling 

Clarification occurs In a 15 m (49 ft) diameter by 4.83 m (15.83 ft) side water 
depth tank in which Elmco solids contact upflow clarification internals were 
Installed in 1974. Prior to 1974 the tank was a simple settling basin with 
bottom scraper. The clarlfler is Indoors and has radial surface collection 
launders (with orifices) discharging to o peripheral channel. The channel 
discharges to the 400 mm (16 In) dla. filter Inlet pipe. Bottom scrapers move 
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settled sludge to a central hopper from which It Is discharged through the 
backwash wastewater drain to Lake St. Clair. 

Based on the Ministry of the Environment treatment rate guideline of 3.0 m/h 
(1.02 gpm/sq ft) the clarifler has a capacity of 11.45 ML/d (2.5 mgd). The 
Town of Belle River has contracted for Installation of tube settlers In the 
clorifier and based on the Ministry of the Environment treatment rate for 
clarlflers with tube settlers, the capacity will be 18.2 ML/d (4 mgd). 

The total volume of the clarifler Is 892 m* (196,000 gal) which gives a 
retention time of 113 min. at 11.45 ML/d (2.5 mgd). 



g) Filters 



The plant has three dual media filters having the following characteristics: 

Number of filters: 3 

Dimensions: 5.03 m x 5.18 m x 3.05 m deep (16.5 ft x 17 ft x 10 ft) 

Distance from top of filter box to: 

Water level; 0.48 m (1.57 ft) 

Top of W.W. trough: 0.74 m (2.42 ft) 

Top of anthracite: 1.91 m (6.25 ft) 

Top of sand: 2.37 m (7.78 ft) 

Top of underdrain: 2.67 m (8.76 ft) 

Depth of water over media; 1.42 m (4.66 ft) 

Capacity Each: 6.19 ML/d @ 9.9 m/h (design) (1.33 mgd 9 
3.3 gpm/sq ft) 

7.51 ML/d @ 12 m/h (MOE guideline) (1.65 mgd @ 
4 gpm/sq ft) 

Underdralns: Elmco Flexkleen stainless steel nozzles (600 per filter) 
In 60 mm (2.5 In) thick concrete slab. 

Silica Sand: 300 mm (12 In) depth. E.S.= 0.45 mm 

Anthracite: 460 mm (18 in) depth, E.S,= 0.95 mm, U.C.= 1.4 

Influent turbidity (FTU): 2.54 Avg. 

Effluent turbidity (FTU): 0.08 Avg. 

Average length of run: 72 hr. 
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Heodtoss: 

Filter Flow Rate: 
Backwash Flow Rote: 
Water Filtered/cycle: 
Backwash Water Use; 
Retention time; 



0.05 m (0.2 ft) clean bed 

0.61 m (2 ft) dirty bed 

3.15 to 8.4 m/h (1,07 to 2.86 gpm/sq ft) 



385 mVm' (7,900 gal/sq ft) (average) 
11.7 mVmVwash (240 gal/sq ft/wash) 
18.5 min @ 9.9 m/h (3.38 gpm/sq ft) (design) 
- not taking media porosity into account. 
Gravity flow from 305 m^ (67,000 gal) elevated 
treated water storage tank 
Auxiliary Scour (Air) Blower; 65 mVmVh (3.56 cfm/sq ft) @ 28 kPa (4 psi) 



Backwash Water System: 



h) 



Storage and High Lift Pumping 



Filter Ciearwell 

Filter effluent discharges to the filter ciearwell located under the filters. 
The filter ciearwell is 16 m x 11.1 m x 2.8 m (52,6 ft x 36.5 ft x 9,2 ft) 
maximum water depth, and has a storage volume of 498 m* 
(110,000 gal). 

Q| Underground Reservoir 

Water flows from the filter cleanA/ell Into an underground reinforced 
concrete storage resen/olr 25.7 m x 23 m x 5.44 m (84,33 ft x 75.5 ft 
x 17.83 ft) maximum water depth having a storage capacity of 
3,218 m' (0.71 mil gai). 

Reservoir effluent flows to the high lift pump well which Is comprised 
of tv/o compartments. Storage volume In the two compartments Is 
86 m* (19,000 gal). 
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iil) High Lift Pumps 

The high lift pumping system consists of three Johnston vertical turbine 
pumps as follows: 

HL-1: 13.1 ML/d (2.88 mgd) at 46,3 m (152 ft) - 93.25 kW 

(125 HP) electric motor 
HL-2: 13.1 ML/d (2.88 mgd) at 46.3 m (152 ft) - 93.25 kW 

(126 HP) electric motor 
HL-3: 26.2 ML/d (5.76 mgd) at 61.28 m (201 ft) - 223.8 kW 

(300 HP) electric motor 

1} Backwash Treatment and Sludge Disposal 

Filter backwash waste water and clarlfier sludge drain to Lake St. Clair 
without treotment. 

C.4 Chemical Systems 

a) Disinfection 

Chlorine is used as a disinfectant. The chiorinatlon system utilizes 68 kg 
(150 lb) cylinders of liquid chlorine and gas chlorlnators. The plant stores 
approximately 15 chlorine cylinders In the chlorine room, 4 or 5 which are on 
the scale and connected to the chlorine manifold. The chlorine supplier 
visits the plant once per month to replace empty cylinders with full ones. 

Pre-Ctilorlnatlon 

Pre-chlorlnatlon chlorine solution Is added to the clarlfier effluent. The 
pre-chlorlnator is a Wallace and Tleman Series V800, 227 kg/d 
(500 Ib/d) gas chlorlnator, having a 0-45.5 kg/d (0-100 Ib/d) 
rotameter. The rotameter will allow a maximum dosage of 4 mg/L at 
11.45 ML/d (2.5 mgd). 
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The distribution of chlorine solution to the three filters is uneven. No. 1 
filter receives less chlorine than the others. 

H) Posf-Chtorlnotion 

Post-chlorlnatlon chlorine solution Is added to the Inflow to the high 
lift pump well at the splitter box. The post-chlorlnotor Is a Wallace and 
Tiernan Series V800, 227 kg/d (500 Ib/d) gas chlorlnator with 
0-13.6 kg/d (0-30 Ib/d) rotameter. The rotameter will allow a 
maximum dosage of 1.2 mg/L at 11.45 ML/d (2.5 mgd), 

ill) Stand-by Chlorinotor 

The stand-by chlorinotor can be used for either pre or post- 
chlorlnatlon and Is a Wallace and Tiernan Series A-741 chlorlnator with 
a 0-9. 1 kg/d (20 Ib/d) rotameter. 



b) Coagulant 



Liquid alum Is used as a coagulant and Is Injected Into the low lift pump 
discharge header just downstream from the pumps. The alum storage and 
feed system Is comprised of the following: 

One-27 m' (6,000 gal) P.V.C. lined reinforced concrete tank (formerly 
part of flocculatlon tank). 

Two Wallace and Tiernan Model A- 747 diaphragm metering pumps 
having a maximum capacity of 1.32 L/min (17,4 gal/hr) each. 

The maximum possible dosage of alum with both pumps In operation Is 
216 mg/L at a treatment rate of 11.45 ML/d (2.5 mgd). 
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c) Coagulant Aid 

During the study period activated silica (activation with sodium blcartaonate) 
was used as a coagulant aid. The storage, mixing and feed systems were 
temporary, 

Use of activated sliica was discontinued In 1987. 

d) Other 

The plant has two systems for feeding dry chemicals. They were originally 
Intended to feed powdered activated carbon and lime. The systems are not 
used. 

Ttie Activated Carbon System Is comprised of: 

Bag unloading station with dust collector 

1 ,05 m* (37 cu ft) storage hopper 

Volumetric screw feeder (Wallace & TIeman Model A-728) 

Flushing cones for wetting the carbon 

Ejector 

Max. feed rate 1 .9 mVd (67 cu ft/d) 
Tfie Llnrie System Is comprised of: 

Bag unloading station with dust collector 

1.05 m' (37 cu ft) storage hopper 

Volumetric screw feeder (Wallace 8c TIeman Model A-728) 

0.23 m' (50 gal) mixing tank 

Moyno progressing cavity feed pump 

Max. feed rate 1 .9 mVd (67 cu ft/d) 

C.5 Sampling 

Samples are obtained for testing raw water, clarifier effluent, filter effluent from each filter 
and plant effluent. Except for plant effluent, samples are taken very close to the source 
and residence time In sample tubing (where used) Is minimal. 
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Plant effluent sample is taken from a continuously running cold water tap In the laboratory 
sink. The cold water line is connected to the plant service water piping system and If 
service water is not being used elsewhere, tt could take a sample two hours to reach the 
laboratory sink tap from the point where the service water system connects to the high lift 
pump discharge header, 

C.6 Process Automation 

The 1974 plant modification project Included pneumatic/electric control systems for 
automatic operation as follows: 

Rcw Water Flow: Automatic regulation of the variable speed drive on LL-1 to 
maintain a preset water level In the filters. 

Fllfw Flow: Automatic regulation of filter flow in inverse proportion to the water 
level in the reservoir and automatic constant rate filtering. 

Clarifier Sludge Blowdown: Automatic blowdown based on flow volume. 

Chemical Feed: Automatic regulation of chemical feed rate In proportion to flow 
with manual dosage adjustment. 

Plant Discharge: Automatic operation of High Uft Pumps from elevated water 
storage tank level. 

Miscellaneous: Push button operation of motors and valves from central control 
panel. 

C.7 Standby 

The plant has a 400 kW diesel engine and 450 kW generator which Is capable of supplying 
sufficient power to operate all plant facilities. The system was originally provided with a 
system to automatically start the engine on power failure and transfer power, but at the 
present time, this is done manually due to the lack of an adequate alarm system. 

C.8 Photographs 

Following are photographs of the plant and its components. 
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SOUTH VIEW OF PLANT 




1 136 M' ELEVATED WATER TANK 
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LOW LIFT PUMPS 




STANDBY GASOLINE ENGINE ON LOW LIFT PUMP 
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COAGULANT FEED PUMPS 




FILTER AND CLARIFIER OPERATING FLOOR 
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STAIRS TO CLAf?IFIER BRIDGE 




CLARIFIER SAMPLE PIPING 
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FILTER VALVE OPERATORS 
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FILTER BACKWASH PANELS 




FILTER PIPE GALLERY 
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AIR BLOWER AND PIPING - FILTER AIR SCOUR 




CHLORINE SOLUTION DISTRIBUTION PANEL 
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CHLORINE CYLINDER STORAGE 




PRE AND POST-CHLORINATORS 
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STANDBY CHLORINATOR 




HIGH LIFT PUMPS 
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PLANT DISCHARGE METER AND BY PASS PIPING 




STANDBY DIESEL ENGINE GENERATOR 
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TRANSFORMER 




MASTER CONTROL PANEL 
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SECTION D 
PLANT OPERATION 

D.I General Description 

The original Belle River Water Treatment Plant was constructed In 1926 and Incorporated 
a pressure filter system. In 1945 a new plant was constructed on the some site. This 
custom-built plant included flash mixing, flocculatlon, sedimentation and rapid sand 
filtration, In 1968, a new Intake and crib, low lift pump well and pump and a garage and 
workshop area were constructed. In 1974 a major renovation was undertaken in which 
solids contact upflow clarlfler internals were installed In the settling tank, the filters were 
rebuilt (dual-media Installed) and a new underground storage and high lift pumping system 
was provided. 

The water treatment plant staff consists of a superintendent and two labourers whose 
normal working hours are from 7:30 a.m. to 4:00 p.m. five days per week. During the 
summer an additional staff member Is employed for general building maintenance. In 
addition to operating and maintaining the plant, the staff repairs watermain breaks. Installs 
new water services, flushes hydrants and carries out other required maintenance duties for 
the water distribution systems In the Town of Belie River and Maidstone Township. During 
a normal working day the three staff members are at the plant for the first 1 72 hours of 
the day checking the plant and backwashing filters. For the rest of the day, the 
superintendent is at the plant approximately 50 percent of the time and the labourers 25 
percent of the time. One of the staff members spends about 20 minutes checking the 
plant at 10:00 p.m. On Saturday end Sunday a one hour plant check Is made at 
8:00 a.m., and one-half hour duration checks made at noon, 5:00 p.m. and 10:00 p.m. 

None of the plant staff has had any formal electrical training but they have all taken some 
of the Ministry of the Environment operator courses. 
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PJ Flow Control 

With respect to the rate of treatment, ttie operational objective is to keep the 
underground reservoir and the elevated water tank as full as possible. Depending on the 
level In the reservoir, the weather, and the time of year, the plant staff estimates from 
previous experience the anticipated dally demand. The operator sets the appropriate 
number of filters In operation and adjusts the filter effluent valves to give the desired filter 
flow rotes. 

The duty low lift pump. LL-1, has a variable speed drive and the speed is varied 
automatically to maintain a preset level in the filters. If the plant flow, as determined by 
the filter settings, is higher than the capacity of LL-1, the constant speed low lift pump LL-2 
is started manually and the speed of LL-1 adjusts automatically to maintain fitter level. 

Although the flows are set to allow continuous plant operation, flow settings for night 
operation are set somewhat higher than necessary to ensure the reservoir is filled. When 
the resen/olr Is full, the filter outlet valves close automatically and when the filter level 
reaches a pre-determined high level, the low lift pump(s) stop automatically. When the 
reservoir level Is drawn down to a pre-set level the treatment process resumes 
automatically. 

The high lift pumps ore controlled automatically by the water level in the Town's elevated 
tank. Tower level is transmitted to the plant over dedicated telephone lines and a high 
lift pump starts at a low tower level and stops when the tower is full. Only one of the 
smaller high lift pumps can operate automatically and when the system demand exceeds 
the capacity of one pump, the other pump Is started and stopped manually, 

D.3 Dislnf*ctioi> Practices 

Disinfection is accomplished by the use of chlorine. Liquid chlorine is stored In 68 kg 
(150 lb) cylinders and is put into solution with water through the use of gas chiorinotors and 
ejectors. The Plant has three chiorinotors for pre, post and stand-by chlorlnation. 
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Chlorine solution for pre-chlorinatlon Is added to the treatment stream In the clartfler 
effluent pipe with the objective of having o 1.0 mg/L free chlorine residual In the filter 
effluent. 

Post-chlorlnatlon chlorine solution is added just before the splitter box (before the reservoir) 
and at the Inlet to the high lift pump well In quantities to yield a free chlorine residual of 
0.75 mg/L In the plant effluent. The post-chlorlnatlon system is operated manually. 

The pre-chlorlnator has o pneumatic positioner and chlorine feed rate Is flow paced. Pre- 
chlorination dosage is adjusted manually. 

Chlorlnatlon rates are adjusted on the basis of DPD coiorimetric chlorine residual tests 
made 2 - 3 times per day. The post-chlorlnatlon system has equipment for compound loop 
control to automatically vary chlorine feed rote proportional to flow and dosage from the 
chlorine residual analyzer feed back. This system Is not used due to the lack of sufficient 
sensitivity and precision of the chlorine residual analyzer. 

The plant does not have facilities for determining the separate amounts of chlorine used 
for pre and post-chlorlnatlon. Total chlorine dosage (le. pre and post) is determined dally 
based on the weight of chlorine used and the plant production. Pre and post-chlorlnatlon 
are recorded as one dosage. 

0«4 Operation of Specific Components 
a) Intalces 

The plant's two 565 m (1,850 ft) long intakes 400 mm (16 In) dla. and 900 mm 
(36 in) dla. are both In service the majority of the time. 

The 400 mm (16 In) dla. steel Intake pipe Is approximately 60 years old and 
a report prepared In 1959 Indicated the intake's capacity was reduced by 
encrustation In the pipe. The flow contributed by this Intake Is not known 
but It Is probably minor. 

The 900 mm (36 In) diameter corrugated steel Intake constructed In 1968 
terminates at a rock-fliled timber crib 565 m (1,850 ft) from shore. Water 

-32- 



enters the crib through a 300 mm (12 in) high opening around the periphery 
of the 2.9 m (9.5 ft) x 2.9 m (9.5 ft) crib. The opening Is 1.4 m (4.5 ft) below 
mean lake level and approximately 1 m (3.3 ft) above lal<e bottom. 

Frazil Ice creates a problem almost every winter when lal<e levels are low. 
The plant has no special provisions for dealing with frazil Ice. 

b) Screening 

The low lift pump well inlet has a 1.07 m (3.5 ft) wide bar screen with vertical 
bars spaced at 100 mm (4 In) and 1.07 m (3.5 ft) wide fine screens with 
9.5 mm (0,375 In) mesh. The bar screen rarely collects any debris. The fine 
screens are removed and cleaned every 2 - 3 months with more frequent 
cleaning In the spring. A considerable amount of debris (ie. aquatic 
vegetation, snails, small fish, twigs, leaves, pieces of plastic) are collected on 
the fine screens. The screenings are deposited on plant property north of 
the garage. 

c) Low Lift Systems 

The plant has two low lift wells. LL Well No. 1 was formerly used as a suction 
source for the horizontal centrifugal pumps Installed In 1945. Low Lift Well 
No. 2, constructed In 1968, was fitted with a new vertical turbine pump. At 
that time the two wells were Interconnected by an opening through a 
common wall. The horizontal centrifugal pumps were taken out of service 
In the 1974 expansion project. 

Low Lift Well No. 2 is taken out of service and cleaned In the spring and fall. 
The well accumulates 150 - 250 mm (6-10 In) of sediment between cleanings. 
The well is power washed and the sediment pumped to the lake. Well No. l 
is cleaned In a similar manner once per year. 

There are two low lift pumps each having a capacity of 13.1 ML/d 
(2.9 mgd). LL-1 i$ driven by an electric motor through an eddy current 
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magnetic variable speed drive. LL-2 has a combination electric 
motor/gasoline engine drive. 

LL-1 Is the lead duty pump and the speed of the variable speed drive Is 
adjusted automatically to maintain a preset fitter level. When the treatment 
rate exceeds the maximum capacity of LL-1, LL-2 Is started manually. With 
both pumps running, the speed of LL-1 Is automatically varied to maintain 
the filter level. Both pumps are automatically stopped on high level in the 
filters and low level In the low lift pump well. 

Raw water flow Is measured by a venturi in the 400 mm (16 in) diameter low 
lift pump discharge main. Raw water flow Is Indicated, recorded and 
totalized In the main control panel. 

The Town has contracted for the installation of a third 13.1 ML/d 
(2.9 mgd) low lift pump with variable speed drive. The new pump Is to be 
Installed In January 1988. 

d) e} f) Clariflcoflon 

Clarification is accomplished In a 15 m (49 ft) diameter x 4.83 m 
(15.83 ft) side water depth reinforced concrete tank with Elmco solids 
contact upflow type Internals. 

Liquid alum Is added to the raw water In the low lift discharge main. 
Although activated silica and polymer have been used as coagulant aids 
In the past, no coagulant old is presently used. Plant staff in conjunction 
with chemical suppliers have carried out numerous jar tests to evaluate the 
effectiveness of coagulant aids. While Jar tests indicate Improved treatment 
with some of the polymers, full scale tests have not Improved treatment 
significantly. Because of the limited staff time available for plant operation 
and process monitoring. It would be difficult to effectively carry out an 
evaluation of trial treatment process modifications. 
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Effluent Is collected from the surface of the tank through orifices In radial 
launders. The launders discharge to a peripheral channel which discharges 
to the 400 mm (16 In) diameter filter inlet piping. 

Settled sludge is moved to the central hopper by scrapers. Samples of the 
sludge blanket are collected and allowed to settle In a 100 ml cylinder for 
6 minutes. For flows up to 7.85 ML/d (1.73 mgd) sludge Is removed to 
maintain 15-20 percent by volume settled solids. For higher flows, solids 
concentration higher than 4 - 5 percent cannot be maintained without the 
sludge rising and floe carry over in the clarifler effluent. 

Sludge concentration is normally checked once or twice per day. During 
periods of high raw water turbidity, sludge settling tests are done every 15 - 
20 minutes until the process stabilizes. Settling tests are also carried out on 
samples from the inner and outer cones but the results are not apparently 
used as a basis for process changes. 

Sludge is wasted continuously. The plant has no provision for measuring 
sludge blow down and the quantity wasted Is not known. Sludge blow down 
drains to the lake through the backwash waste water drain. 

Varying the speed of the turbine Is not used as a means of adjusting 
treatment effectiveness. 

The Town has contracted for the Installation of tube settlers in the clarifler. 
This work will be completed In February 1988. 



g) Filters 



The plant has three Independent dual media (le. sand/anthracite) filters with 
Eimco Flexkleen stainless steel nozzle underdrains. Each filter is 5.03 m x 
5.18 m (16.5 ft X 17 ft) and utilizes air scour auxiliary wash. 

Filter flow Is measured by a 400 mm (16 In) dla. venturl in the filter effluent 
piping and flow is controlled by a butterfly valve downstream of the venturl. 
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The desired filtering rate is set manually on the filter flow controller and the 
butterfly control valve adjusts automaticaily to maintain a constant flowrate. 
Water level In the filter Is maintained at the proper elevation by the raw 
water control system which automatically increases or decreases flow to the 
filters to keep the filter level constant. 

The range of filtering rates varies from a minimum of 3.15 m/h 
(1,07 gpm/sq ft) to o maximum of 8.4 m/h (2.86 gpm/sq ft). The filter 
headless recorder Indicates headless varies from 30 mm (1.2 In) for a clean 
bed to 1,200 mm (48 In) for a dirty bed. The readings Indicate that the 
headloss measuring system may need recalibration. 

Normally two filters are In operation with the third filter put In service during 
high demand periods. Filter flow rates are adjusted each morning based on 
the operator's estimate of the daily demand. Filter flow rates are checked 
at noon, 4:00 p.m. and 10:00 p.m. and adjusted as required. 

Filter flow rates are selected in an attempt to maintain continuous plant 
operation. However, shut-downs sometimes occur, predominantly at night. 
Treatment shut down occurs automatically when a high reservoir level closes 
the filter effluent valves which in turn creates a high filter level that stops the 
low lift pumps. Treatment commences when a low resen/oir level occurs. 

The decision to backwash Is made on the basis of filter effluent turbidity and 
run time. Filters are backwashed after 72 hours unless filter effluent turbidity 
exceeds 0.5 FTU or headloss exceeds 1,200 mm (48 In). 

Following is a brief description of backwash procedure: 

Close filter Inlet. 

Open drain valve. 

Close filter effluent valve when water level Is approximately 

150 mm (6 In) above media. 

Start a!r blower, open air Inlet. 

Shut-off air after 10 minutes. 
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Open wash water Inlet valve gradually. 

After 20 mir\utes close drain valve. 

Close backwash water Inlet valve when filter level rises to just below 

normal operating level. 

Open filter Inlet. 

Leave filter effluent valve closed until the filter Is required for 

operation. 

Each filter has a small control station which has pushbuttons for starting and 
stopping the air scour sequence end opening and closing the filter effluent 
valve. The pneumatic system for operating the filter effluent butterfly valve 
has a ramp generator which causes the valve to open and close slowly. 

Filter backwash water is stored in a 305 m' (67,000 gal) steel tank on the roof 
of the plant. 

h) High Lift Pumping 

To factiitate cleaning and pump maintenance, the High Lift pump well is 
divided In two sections with an Interconnecting sluice gate. The two smaller 
high lift pumps (HL-1 and HL-2) are installed In one section (HL Well No. 1) 
and the largest high lift pump In the other (HL Well No. 2). In normal 
operation, the Interconnection between the wells is open. Water from the 
filter clearwell discharges to a chamber which has valved connections to the 
reservoir and HL Well No. 2. Normally, the connection is open to the 
reservoir. The reservoir has a dividing wall with a valved opening In the wall 
at the far end reservoir. Water passes through the opening and flows 
through the second section of the reservoir into the HL Well No. 1. This 
arrangement avoids stagnation In the reservoir and facilitates cleaning the 
resen/olr. Water from the clearwell can be discharged directly to HL Well 
No. 2 If the first half of the reservoir Is out of service. 

DIffusers for addition of post-chlorlnatlon chlorine solution are located at the 
Inlets to the high lift wells. 
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Normally the capacity of one of the smaller high lift pumps (HL-l/HL-2) Is 
sufficient to meet the system demand. The control system allows for either 
one of these pumps to be selected for automatic operation. The elevated 
water storage tank level is transmitted to the plant on dedicated telephone 
wires and the pump will start on low tower level and stop on high tower 
level. During high demands, the capacity of one pump Is sometimes 
Insufficient and the second high lift pump is operated manually. 

D.5 Ch«micals 

a) Coagulant 

Liquid alum Is fed Into the low lift pump discharge header by two diaphragm 
metering pumps. The pumps have air operated stroke length positioners and 
alum feed rate Is adjusted automatically In linear proportion to raw water 
flow. Alum dosage Is adjusted manually. Normally, both alum feed pumps 
are on, each feeding one-half the alum required, This Is done to ensure 
some alum Is being fed in the event one of the pumps breaks down while 
the plant is unattended. 

The plant staff has carried out numerous Jar tests and alum dosage Is 
determined from results of the jar tests and past experience, taking into 
account raw water turbidity, raw water flow and temperature. 

The alum pumps are calibrated once per week and more often when alum 
* dosages are changed frequently during adverse raw water conditions. 

Average dally alum dosage Is calculated from the measured amount of 
alum used (tank levels) and the daily raw water flow. 

b) Pre-Chlorinatlon 

Chlorine solution is added to the clarifler effluent at a rate to maintain 
1.0 mg/L free chlorine residual in the filter effluent. Chlorine feed rate Is 
adjusted automatically In linear proportion to raw water flow, Chlorine 
dosage is adjusted manually In response to chlorine residual tests carried out 
2 - 3 times per day. 
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c) Post-Chlorinatlon 

Chlorine solution Is added through diffusers at the high lift pump well Inlet. 
Chlorine dosage is adjusted manually In response to the results of chlorine 
residual tests to maintain 0.75 mg/L free chlorine residual in the plant 
effluent. 

The post-chlorination system has facilities for compound loop control which 
adjusts chlorine feedrate in linear proportion to flow with dosage adjustment 
from feed back from the chlorine residual analyzer. This automatic system 
is not used because of the difficulty In ensuring reliable feedback from the 
chlorine residuol analyzer. 

Average dally chlorine dosage Is calculated from the weight of chlorine used 
and the plant flow. The weights of chlorine used for pre-chlorinatlon and 
post-chlorinatlon cannot be measured separately. Plant records indicate the 
total chlorine dosage. 

D.6 Sampling oikI Dcrta Collection 

Table 9 summarizes the testing and data recording procedures at the plant. 

Every Monday, 7 samples are collected and sent to the Ministry of Health Laboratory In 
Windsor for bacteriological testing as follows: 

1 sample - raw water 

1 sample - plant effluent 

5 samples - from distribution systems In Belle River, Rochester and 

Maidstone 

In addition, a weekly set of bacteriological samples Is collected and sent to the Ministry 
of the Environment (MOE) laboratory in London. 

1 sample - raw water 

1 sample - plant effluent 

2 samples - from distribution systems 
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TABLE 9 

SAMPLING AND TESTING SUMMARY 

BELLE RIVER AREA WATER TREATMENT PLANT 



TEST 


CHEMICAL 

APPLICATION 

POINT 


SAMPLING 
POINT 


TESTING 
FREQUENCY 


RECORDING 
FREQUENCY 


TESTING 
INSTRUMENT 


Raw Water 
Turbldfty 


- 


Low Lift Pump 
Discharge 


2 times/day 


Once/day 


Hach-Model 18900 Ratio 
Turbidimeter 


Clarifier Effluent 
Turbidity 


- 


Filter Influent 


1-4 times/day 


Once/day 


Hach-Model 18900 Ratio 
Turbidimeter 


Filter Effluent 
Turbidity 


-■ 


Rlter Effluent 
Piping 


3-4 times/day 


Once/day 


Hoch-Model 18900 Ratio 
Turbidimeter 


1 

J^. Plant Effluent 

° Turbidity 


- 


Discharge Header 
(Lab Sinl< Tap) 


3-4 times/day 


Once/day 


Hach-Model 18900 Ratio 
Turbidimeter 


Pre-chlorlnation 
Residual 


Filter Influent 


Fitter Effluent 


2-3 times/day (free) 


Once/day 


Wallace & Tlernon 
Amperometrlc Titrator 
& Hach dr/2 
Spectroph otomete r 


Post-chlorinotlon 
Residual 


High Lift Well 
Inlet 


Discharge Header 
(Lab Sinl< Tap) 


2-3 times/day 


Once/day 


Wallace &. Tleman 
Amperometrlc Tttrotor 
& Hach dr/2 
Spectrophotometer 


0M 


•- 


Low Lift Pump 
Discharge 
High Lift 
Discharge Header 


Once/day 


Once/day 


Hach dr/2 
Spectrophotometer 


Aluminium 


- 


High Lift 
Discharge Header 


Once/day 


Once/day 


Hach dr/2 
Sfjectrophotometer 



In addition, an annual sample was sent to the London MOE laboratory for the following: 

Hardness Conductivity 

Alkalinity Colour 

Chloride Iron 
PH 

Colour and pH were measured monthly at the London MOE loboratory. Other sampling 
Is done on an as-needed basis. 

D.7 Process Automation 

The plant has on extensive pneumatic/electric control system. The main control panel has 
a graphic display, push buttons for remote operation of equipment, water level indication 
In the low lift pump well, filters and reservoir, filter headloss Indication and flow 
Indlcatton/recordlng/totallzing for raw water, filters and plant effluent. 

All record keeping Is manual. 

D.8 Alarms 

The 1974 expansion Included the provision of an alarm panel In the master control panel. 
The alarm system was not connected to a remote location. 

The Town Is presently in the process of installing a system to transmit alarm signals to a 
security company which will contact staff If an alarm Is received when the plant Is 
unattended. 

D.9 Operator Duties and Plant Maintenance 

The plant does not have a written procedure for dally operator duties. 
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In general, dally tasks are as follows: 

7:00 - 9:30 a.m. - All staff at plant. 

Collect samples and carry out tests. 

Backwash filters. 

Set filter flow rates. 

Make adjustments to chemical dosages as required. 

Check equipment for proper operation. 

Noon - Check reservoir level and adjust filter flow rates If required. 

Check equipment for proper operation. 
Collect samples and carry out tests and adjust chemical 
dosages If required. 

3:30 p.m. - Same as noon. 

10:00 p.m. - Same as noon. 

On Saturday and Sunday a staff member will visit the plant at 8:00 a.m., noon, 5:00 p.m. 
and 10:00 p.m. to check the equipment and make adjustments In filter flow rates and 
chemical dosages as required. 

The plant has a card system for carrying out a regular equipment maintenance program. 
The space available In the plant for storage and a workshop area Is very limited. 
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SECTION E 
PLANT PERFORMANCE 

E.I Particulate Removal 

Prior to March 1986, turbidity tests at the plant were carried out on raw water samples 
only. Raw water turbidity was measured with a Hach dr/2 spectrophotometer. The 
monthly treated water turbidities In the plant records were obtained from MOE test reports. 
The effectiveness of particulate removal therefore can be based only on the records from 
March 1986 to December 1986. 

As mentioned earlier, the plant intake Is In close proximity to Belle River and Duck Creek 
which transport copious quantities of sediment to Lake St. Clair. In addition, moderate 
winds disturb lake bottom sediments. These factors cause very rapid Increases In row 
water turbidity. Raw water turbidity can be very high and on occasion has been beyond 
the measuring range of the turbidimeter, Raw water turbidities are highest during spring 
run-off, the stormy period in November and winter thaws. Table 10 gives a summary of raw 
water turbidity for the 1984-1986 study period. 

Table 1 1 gives a summer/ of raw water turbidity and corresponding ciarifler effluent and 
filter effluent turbidities and coagulant dosages for the period March - December 1986, 
Plant effluent turbidities for the same period were as shown on Table 12. 

The data Indicates excellent particulate removal. From March 1986 to December 1986 the 
plant effluent was always lower than the Ontario Drinking Water Objective of 1 FTU and 
was substantially lower a good deal of the time. (ie. 0.20 FTU or lower 97.7 percent of the 
time). This indicates the plant staff Is making a concerted effort not only to meet the 
Ontario Drinking Water Objective, but to keep plant effluent turbidity at a much lower 
value. The data shows that even at high raw water turbidity, effluent quality can be kept 
at an acceptable level. 

Aluminum residual tests have been carried out on treated water samples only since 
September 1986. Test results indicate minimum, maximum and average aluminum residuals 
In treated water from September to December 1986 to be 0.02 mg/L, 0,05 mg/L and 
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TABLE 10 

SUMMARY OF RAW WATER TURBIDITY 

19B4 - 1986 

BELLE RIVER AREA WATER TREATMENT PLANT 



Minimum 


0.1 


FTU 




Maximum 


650 FTU 




Av«rag« 


47.8 FTU 




Turbidity equal 
to or less than 

(RU) 




Percentage 
of time 


500 






100 


200 






96.6 


150 






94.9 


100 






91.6 


60 






79.1 


25 






48.2 


15 






24.2 


10 






12.6 


5 






5.8 
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TABLE 11 

TURBIDITY AND COAGULANT DOSAGE SUMMARY 

MARCH - DECEMBER 1986 

BELLE RIVER AREA WATER TREATMENT PLANT 



RAW WATER 

Turbidity Porcent 
(FTU) Of Time 


AVERAGE TURBIDITY 

Sottled Filtered 

(FTU) (FTU) 


AVERAGE 

COAGULANT 

DOSAGE 

(mg/L) 


201 - 500 


0.07 


6,61 0.08 


156.6 


151 - 200 


0.09 


16.87 0.11 


98.8 


126 - 150 


1.0 


7.43 0.09 


85.0 


101 - 125 


IM 


7.81 0.11 


84.8 


76- IX 


3.0 


2.48 0.16 


82.1 


51 - 75 


11.5 


3.36 0.10 


70,23 


41 - 50 


11.2 


2.44 0.07 


64.18 


31 -40 


17.7 


2,46 0,07 


58,9 


26-30 


10.6 


1.85 0.09 


56.7 


21 - 25 


13.8 


1.55 0.08 


60.9 


16- 20 


15.1 


1.99 0,07 


47.7 


11-15 


9.6 


1,33 0,09 


44.9 


8.1-10 


3.9 


1.28 0.08 


39,3 



Raw Water Turbidity 

(FTU) 


Minimum 


8.1 


Maximum 


500 


Average 


38 
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TABLE 12 

PLANT EFFLUENT TURBIDITY 

MARCH - DECEMBER 1986 

BELLE RIVER AREA WATER TREATMENT PLANT 



Turbidity equal to 
or loss ttion 

(FTU) 


Percentage 
of time 


0.90 


100 


0.80 


99.7 


0.70 


99.7 


0.60 


99.0 


0.50 


98.7 


0.40 


98.4 


0.30 


98.0 


0.20 


97.7 


0.10 


94.1 


0.05 


23.7 
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0.03 mg/L respectively which are well below the Ontario Drinking Water Objective ot 
0.10 mg/L 

Problems occur in clarifier operation mainly because of relatively sudden Increases In raw 
water turbidity which cause upsets In the clarifier and floe carry-over in the clarifier 
effluent. The plant superintendent indicates these problems arise because the plant Is 
unmanned most of the time and process changes cannot be made when they are 
required. 

E.2 Disinfection 

Plant practice is to pre-chlorinate the clarifier effluent to maintain a 1,4 mg/L free chlorine 
residua! in the filter effluent, Post-chlorlnatlon is carried out by adding chlorine solution to 
the high lift pump well inlet to maintain 0.75 mg/L free chlorine residual in the plant 
effluent. 

The plant does not have facilities for determining the separate amounts of chlorine use for 
pre and post-chlorination. The total dally chlorine dosage is calculated based on the 
weight of chlorine used and the dally flow and is recorded as the post-chlorination 
dosage. 

Bacteriological test results for the study period (1984-1986) indicate the absence of 
conforms In ail but one instance In January 1986, All test results of samples from the 
distribution systems indicate the absence of conforms. It appears the plant Is able to 
disinfect the water effectively. 

Prior to the study period, the application point for pre-chlorination was changed from raw 
water to clarifier effluent to reduce the formation of trihaiomethanes. Trihaiomethane test 
results for the study period were not available at the plant. 
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SECTION F 
RECOMMENDATIONS 

The report Indicates that particulate removal and disinfection are good and it would be 
very difficult to Improve treatment efficiency given the fact the plant Is unmanned most 
of the time. Without constant supervision and monitoring, programs to evaluate process 
modifications such as the use of coagulant and filter aid or the use of a streaming current 
meter for coagulant dosage adjustment would not be effective. 

1. !t appears that particulate removal efficiency suffers when staff are not at the plant 
to take appropriate action to compensate for Increases In raw water turbidity. As 
a means of avoiding excessive fioc carry over to the filters and possible 
degradation of filter effluent quality, a clarifier effluent sample could be fed to a 
continuous flow turbidimeter with a high turbidity signal connected to the alarm 
system. 

2, In order to make more efficient use of the staff's time at the plant. It Is suggested 
that continuous samples of raw water, clarifier effluent, combined filter effluent 
(sample from cleorwell) be fed to display Jars installed in the laboratory/office area. 



3. Continuous flow turbidimeters on raw water, clarifier effluent, each filter effluent and 
plant effluent with turbidity indicators In the office/laboratory would be a definite 
asset. 

4. The plant effluent sampling arrangement should be changed to shorten the sample 
travel time which could, at times, be as long as two hours. The sampling line flow 
should be monitored regularly. 

5. The plant should be run on a steady-state basis to minimize process upset. 

6. Record keeping should be incorporated into a PC-based spreadsheet system In 
order to save time and increase use of the data. 
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7. All flowmeters should be recalibrated, refurbished If necessary and the changes 
documented. 

8. Repair the treated water flow totalizer on the main control panel, 

9. Replace the deteriorated screen In the screen well. 

10. When staff Is replaced consideration should be given to hiring personnel with 
electrical experience. 

11. Conduct a study to determine possible remedial actions for frazil Ice conditions, 

12. Develop a sampling and analysis program to facilitate compliance with the Ontario 
Drinking Water Objectives and include operational parameters such os residual 
aluminium. 

13. The Belle River Water Treatment Plant should be Included In DWSP. 

14. Calibration chambers should be installed on all feed pumps. Calibrations should be 
conducted and recorded weekly. 

15. Conduct a study to determine If residual aluminium can be used as an operational 
parameter. 

16. A study should be done to determine If a streaming current meter would be 
beneficial for coagulant dosage control. 

17. Evaluate the use of a sludge level detector on a trial basis to determine whether 
or not a better understanding of clarlfler operation wilt be achieved. 

18. Study methods of Improving performance of the clarlfler under high turbidity 
loadings. 

19. Provide the means to more evenly distribute the chlorine solution in the filter 
Influent. 
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20. Conduct sieve analyses and a filter media Inspection annually. 

21. Install a flow measuring device on the backv/asti water supply to prevent 
accidental high backwash flow and subsequent media loss. 

22. Calibrate the filter headloss recorder regularly. 

23. The capacity of the stand-by chlorinator should be Increased to match the 
capacity of the pre and post-chlorlnators. 

24. Replace the chlorine analyzer with an Instrument of greater sensitivity and precision. 

25. Provide the means to separately measure the amounts of chlorine used for pre and 
post-chlorinatlon. 
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APPENDIX A 

Figure No. 3 - Site Plan 
Figure No. 4 - Block Schemotic 
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APPENDIX B 
PLANT RECORD SHEETS 

Operating Data 
Plant Residuals 
Plant Turbidities 
Clarlfler Data 
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APPENDIX C 

DATA TABLES 

TabI* No. Description 

1.0 Flows (1 page) 

1.1 Dally Flows (4 pages) 

2.0 Particulate Removal Summary (4 pages) 

2.1 Particulate Removal Profile - 1984 (12 pages) 
2.1 Particulate Removal Profile - 1985 (12 pages) 
2.1 Particulate Removal Profile - 1986 (12 pages) 

3.0 Disinfection Summary (4 pages) 

3.1 Disinfection Profile - 1984 (12 pages) 
3.1 Disinfection Profile - 1985 (12 pages) 
3.1 Disinfection Profile - 1986 (12 pages) 

4.0 T fit O Control Alkalinity 

Adj. fit Fluoridation Summary (1 page) 

4.1 T fii O Control Alkalinity 

Adj. & Fluoridation Profile (1 page) 
5.0 WPOS Water Quality (4-year Summary) (1 page) 

6.0 Algae Count (1 page) 

7.0 Bacteriological Testing (3 pages) 

8.0 Alert Levels (Distribution System) (1 page) 

8.1 Alert Levels (Treated Water at Plont) (1 poge) 
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TABLE 1.0: FLOWS (ML/d) 

I 



JAN 



FEB 



MAR 



APR 



MAY 



JUN 



JUL 



AUG 



SEP 



OCT 



KOV 



DEC 



MAX. I 



1986 
MIN. I 



AVG. 



6.13 
5.52 



5.06 
4.59 



5.50 
4.97 



MAX. 



1985 

MIN. 



AVG. 



6.92 
6.49 



5.24 
4.35 



6,00 
5.04 



1984 



MAX. 



I MIN. I AVG. 



5.90 
5.18 



4.08 
3.95 



4.87 
4.52 



MAX. 



1983 
I MIN. 



AVG. 



6.65 
6.35 

7.05 
6.45 



4.90 
4.71 

5.25 
4.73 



6.00 
5.43 

6.02 
5.54 



6.65 
5.55 

7.01 
5.50 



5.60 
4.55 

4.97 
4.35 



6.20 
4.96 

5.95 
4.75 



5.58 
5.06 

5.83 

5.10 



4.21 
4.04 

3.94 
3.80 



4.88 
4.39 

4.92 
4.32 



6.68 
6.00 

8.54 
8.65 

8.06 
7.68 

11.40 

11.00 

10.00 
9.70 

8.60 
7.84 

6.22 
5.81 

6.37 
5.81 



4.85 
4.54 

5.38 
4.93 

5.96 
5.38 

5.11 
5.55 

5.65 
5.54 

5.17 
5.16 

4.87 
4.77 

4.56 
4.16 



5.53 

5.08 

6.54 
6.08 

6.72 

6.16 

7.90 
7.79 

6.97 
6.77 

6.62 
6.30 

5.53 
5.20 

5.42 
5.10 



7.85 
6.30 

12.70 
11.30 

11.10 
9.98 

12.30 
11.50 

13.70 
11.70 

9.23 
8.35 

7.86 
6.04 

7.34 
6.06 



5.50 
4.37 

5.84 
5.45 

5.15 
5.21 

6.19 
5.95 

5.53 
5.25 

5.26 
6.08 

5.52 
4.92 

5.72 
4.81 



6.45 
5.16 

8.22 

7.31 

7.86 
7.18 

8.76 
8.08 

8.00 
7.15 

7.73 
7.16 

6.59 
5.53 

6.24 

5.20 



5.09 
4.98 

5,83 
5.88 

9.65 
9.38 

14.80 
13.67 

15.58 
13.61 

10.60 
9.90 

8.25 
7.53 

7.41 
6.97 



3.75 
3.72 

4.27 
4.28 

5.15 

4.91 

5.98 
5.92 

6.78 
6.29 

6.12 
5.09 

6.29 
5.56 

5.02 
4.31 



4.42 
4.33 

4.98 
4.94 

7.13 
7.06 

10.24 
9.74 

10.58 
9.62 

8.01 
7.53 

7.06 
6.24 

6.40 
5.77 
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6.27 
I 5.38 



4.48 
4.49 



5.21 
4.85 



6.86 

6.09 



5.16 
4.60 



5.81 
5.13 



6.29 
5.96 



4.83 
4.28 



5.52 
4.76 
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TABLE 1.1: DAILY FLOWS (ML/d) 1984 
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TABLE 1.1: DAILY FLOWS (ML/d) 1985 
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TABLE 1.1: DAILY FLOWS (ML/d) 1986 
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1 no 


( ».so 


1 ».n 




1 


1 


1 


1 S.K 


1 4.91 1 


9.79 1 


5.10 1 


1 


[ 


(.14 1 


4.41 1 




1 1 


1.01 


1 7.J7 


4.17 


1 S.Ol 


1 


1 


5.14 1 


4.U 1 


1 "I 


1 I.>7 


1 1.91 




1 


( 


1 


1 S.41 


1 4.19 1 


S.ll 1 


5.15 1 


1 


1 


7.»3 1 


7.05 1 


10.90 


1 9.70 1 


1.(0 


1 7.M 


5.54 


1 5.01 


1 


1 


S.IO 1 


S.M 1 


t MT 


1 3.0 


1 4.t> 


s.se 


1 4.19 


1 f.fS 


1 (.19 


1 4.(9 


1 S.K 1 


(.14 I 


S.M 1 


1 


1 


f.Sl 1 


f.47 1 


7.90 


1 7.47 1 


0.(0 


1 7.S7 


S.fl 


1 5.(1 


1 5.45 


1 4.M 


5.17 I 


4.11 1 


1 Km 


t >.)• 


1 •." 


CIS 


1 4. SO 


1 (.14 


1 S.M 


1 S.ll 


1 5.01 1 


S.M 1 


5.55 1 


7.44 1 


(.75 1 


f.tO 1 


f.tl 1 


(.54 


1 (.If 1 


7.fS 


1 7.(( 


4.*( 


1 4.fS 


S.ll 


1 S.M 


5.(3 1 


S.M 1 


1 HOI 


1 5.7J 


( l.IS 


s.is 


1 4.7S 


1 s.o 


1 1.91 


1 S.M 


1 S.K 1 


S.tf 1 


S.B 1 


4.05 1 


9.91 1 


10.10 1 


10.10 1 


7.75 


7.7» 1 


7.(7 


1 7.10 


S.IO 


1 S.74 


5.11 


1 5.07 


5.14 1 


4.17 1 


1 m 


1 >.fl 


1 1. 11 


s.ll 


1 4.71 


1 (.14 


1 S.N 


1 1.4J 


1 4.(7 1 


5.77 1 


5. Of 1 


l.Of 1 


(.49 1 


(.15 1 


(.11 1 


7.(4 


7.97 1 


I.M 


1 7.(5 


5.41 


5.11 


5.17 


S.U 


4.12 1 


4.11 ) 


1 m 


1 S.M 


1 i-O 


s.tt 


1 4. 11 


1 i.Sl 


1 5.90 


1 5. 17 


1 4.(3 1 


5.41 1 


9.« 1 


7.71 1 


4.71 1 


5.(4 1 


S.ff 1 


(.71 


(.11 1 


7.(1 


1 (.(1 


5.50 


I.IS 


(.17 


5.10 


S.U 1 


4.71 1 


1 ns 


1 S.M 


1 «.™ 1 


1.77 


I S.17 


( (.» 


1 9.51 


1 5.11 


1 4.n 1 


5. S3 1 


S.n 1 


(.11 1 


1.4f 1 


S.(( 1 


5.55 1 


(.45 


S.M 1 


(.71 


1 5.71 


S.n 


1.10 


5.10 


S.U 


5.05 1 


4.(7 1 


1 ni 


1 9.<0 


1 4.n 1 


i.e 


1 4.N 


1 (.40 


1 (.» 


1 5.47 


t 4.tl 1 


(.00 1 


(.09 1 


(.15 1 


S.n 1 


S.ll 1 


S.7I 1 


(.11 


(.01 1 


S.M 


1 9.45 


5.52 


5.5$ 


5.(0 


4.11 


S.15 1 


S.Of 1 


1 UT 


1 t.Il 


1 9.«T 1 


S.4S 


1 S.li 


1 S.ll 


1 (.(5 


1 5.70 


1 S.K 1 


7.U 1 


7.14 1 


(.» 1 


(.Of 1 


5.17 1 


5.71 1 


(.17 


S.M 1 


7.14 


1 (.71 


S.fS 


S.O 


S.M 


5.(0 


4.*> 1 


4.17 1 


1 sn 


1 S.21 


1 4 . S> 1 


9.47 


1 4. SO 


1 4.44 


1 (.04 


t S.ll 


1 S.ll 1 


7.10 1 


7.09 1 


(.51 1 


4.11 1 


$.51 1 


5.71 1 


1.(5 


5.54 1 


5.15 


5.(5 


S.ll 


5.14 


$.70 


S.17 


4.05 ) 


4.02 1 


1 MD> 


1 S.» 


1 4.M 1 


S.H 


1 4.90 


1 7.M 


1 4.45 


S.U 


1 S.U 1 


7.(4 1 


7.00 1 


7.« 1 


S.fO 1 


(.77 1 


t.U 1 


(.10 


S.n 1 


(.17 


(.17 


S.S2 


5.(1 


5.77 


9.11 


5.11 ( 


4.00 1 


1 St 


1 S.M 


1 4.M 1 


S.14 


1 4.74 


1 4.10 


1 (.00 


5.17 


1 4.S4 1 


1.17 t 


7.M 1 


(.!• 1 


5.41 1 


<.1< 1 


1.5( 1 


(.01 


(.14 1 


5.12 


5.71 


S.»7 


5.14 


4.S« 


4. IS 


4,t7 1 


4.01 1 


1 ma 


».U 


1 4.n 1 


4. SO 


1 4.90 


1 (.41 


1 (.M 


S.U 


1 5.09 1 


7.4f 1 


7.10 1 


(.17 1 


S.4,7 1 


S.f7 1 


S.ll 1 


(.17 


I.IO 1 


(.05 


(.17 


S.51 


$.11 


(.00 


S.S4 


4.40 1 


4.M 1 


1 MO 


9.<* 


1 S.0« 1 


S.41 


1 4.»« 


(.11 


1 S.SO 


S.M 


1 4.97 1 


(.71 t 


(.47 1 


(.01 1 


S.4S 1 


7.1( 1 


7.15 1 


(.17 


(.19 1 


S.SO 


5.(1 


5.45 


4.M 


S.O 


$.11 


4. If 1 


4.79 1 


1 nil 


9.K 


1 S.M 1 


<.S7 


1 1.70 


l.ss 


1 (.U 


S.O 


1 4.75 1 


(.40 t 


(.05 1 


(.!( 1 


S.4t 1 


1.00 1 


1.01 1 


(.11 


(.71 1 


*.01 


(.11 


5.71 


$.09 


5.17 


4.17 1 


5.(0 1 


4.77 1 


1 UT 


».»! 


1 S.44 i 


f.SS 


1 S.H 


S.9« 


1 S.4S 


(.17 


1 S.Sf t 


7.(1 ( 


7.15 1 


(.77 1 


4.14 1 


7.77 1 


7. It 1 


1.10 


(.59 I 


(.77 


(.14 


S.ll 


4.77 


5.71 


S.M 1 


5.1* 1 


4.(7 1 


1 m 


J. 17 


1 4.H 1 


• .!• 


1 S.n 


S.H 


1 4.97 


5.17 


1 4.70 1 


(.00 1 


S.ll 1 


(.41 1 


9.70 1 


7.14 1 


7.U 1 


S.U 


(.71 1 


(.55 


(.40 


5.70 


5.54 


5.12 


4.M 1 


S.n 1 


4.71 1 


1 mam 


».»• 


1 4.M t 


<.S1 


( 4.M 


9.11 


1 9.74 


5.41 


1 4.M 1 


S.U 1 


S.Sf 1 


7.00 1 


(.14 1 


t.a 1 


l.» 1 


7.44 


7.15 1 


I.M 


S.W 


5.17 


S.l» 


S.M 


9.1* 1 


s.n 1 


*.7( 1 


1 Tor 


S.M 


1 4.f2 1 


s.n 


1 9.S4 


S.M 


1 4.77 


1.14 


1 4,l( 1 


S.M 1 


5.05 1 


7.19 1 


(.17 1 


9.17 1 


1.70 1 


7.10 


7.14 1 


5. IS 


5.15 1 


(.12 


4. IS 


5.95 


5.1$ 1 


S.K 1 


4.17 1 


1 m 


s.u 


1 4.11 1 


(.41 


1 S.n 


5.4( 


1 i.n 


S.ll 


1 S.K 1 


5.03 1 


S.l* 1 


(.K 1 


I.K 1 


f.lS 1 


9.15 1 


7.11 


7.14 1 


5.4f 


5.41 1 


5.11 


5.1* 


S.M 


S.M 1 


S.S7 1 


$.17 1 


1 no 


9.4S 


1 «.•• 1 


s.u 


t S.tl 


S.I* 


1 4.M 


S.47 


( 4.77 1 


S.fO 1 


S.K 1 


(.OS 1 


S.41 1 


I.M 1 


9.(2 1 


7.75 


7.77 I 


5.5( 


S.K 1 


(.11 


4.77 


5.11 


S.O 1 


S.Ol 1 


4.71 1 


1 ni 


S.Sf 


1 4.71 1 


(.4* 


1 1.7S 


5.74 


1 S.K 


S.M 


1 S.M 1 


(.10 1 


4.97 1 


(.90 1 


l.Of I 


4.11 1 


(.O 1 


1.01 


7.1S 1 


S.Sf 


5. If 1 


1.10 


5.44 


4.11 


4.(7 t 


S.OS 1 


4.M 1 


1 1»T 


S.M 


1 4.7« I 


«.» 


1 S.Sf 


S.(( 


t s.u 


S.7» 


1 5.44 1 


7.11 1 


(.44 1 


4.(9 1 


(.!( 1 


f.tS 1 


f.M 1 


I.JO 


(.7f 1 


5.17 


5.17 1 


5.17 


4.14 


5.17 


5.10 1 


1.15 1 


4.70 1 


1 lOll 1 


S.U 


1 4. Si 1 


«.>s 


1 l.ss 


S.7S 


1 s.ll 


(.1* 


1 S.7S 1 


9.7( 1 


5.70 1 


(.0* 1 


(.41 1 


lO.IO 1 


*.7« 1 


7.11 


7.41 1 


5.41 


5.59 1 


5.14 


5.19 


4.11 


S.M 1 


4.(5 1 


4.41 1 


1 HSU 1 


t.U 


1 S.IS 1 


1.4* 


1 s.n 


S.SS 


1 s.ll 


(.(• 


1 (.00 1 


(.14 1 


1.71 1 


(.SI 1 


(.57 ( 


10.40 1 


f.fO 1 


7.11 


7.15 1 


5.51 


S.M 1 


S.M 


4.90 1 


5.10 


4.41 1 


S.l* 1 


4.75 1 


1 m 1 


S.4> 


) 4.S4 1 


<.(S 


t S.tf 


S.7S 


1 1.(4 


(.H 


1 S.l« 1 


(.n t 


4.11 1 


I.M 1 


S.fS 1 


f.W 1 


f.U 1 


(.15 


S.M 1 


5.55 


5.40 1 


S.ll 


5.17 1 


S.4f 


S.Ol 1 


S.O 1 


4.14 1 


1 ma 1 


S.Sl 


1 4.H 1 


S.n 


1 S.n 


S.(9 


1 4.*4 


5.17 


1 4.01 1 


(.» ( 


(.05 1 


(.S( 1 


(.11 1 


11.40 1 


10.50 1 


(.» 


5.(5 1 




1 


5.15 


4.M 1 


$.»! 


4.07 1 


S.M 1 


5.01 1 


1 wo 1 


S.M 


1 4.11 1 


«.u 


1 i.n 


S.S7 


1 4.S4 




1 1 


(.IS 1 


(.11 1 


(.14 1 


(.17 1 


11.40 1 


11.00 1 


5.(7 


5.54 1 




1 


5.13 


9.04 i 


S.N 


I.M 1 


1 


1 


1 mi 1 


S.S< 


1 S.ll 1 


(.SI 


1 f.is 


S.7S 


1 S.IO 




1 1 


• .M 1 


7.44 1 


7.44 1 


7.M 1 


1 


1 


7.10 


(.44 1 




1 


S.O 


5.41 1 


J.71 


5.44 ( 


1 


1 


t UT 1 




r 1 




1 1 


S.71 


1 S.4I 




1 1 


• .S« 1 


1.(9 1 


7.15 1 


7.14 1 


1 


1 


7.11 1 


(.71 1 




1 






5.17 


4.10 1 


1 


1 


1 BII 1 




1 1 




r 1 


S.IS 


I 4.71 




1 1 


• 


1 


(.(0 1 


(.11 1 


1 


1 


7.15 1 


(.90 1 




i 


1 


1 


S.M 1 


4.(1 ( 


1 


1 


1 m 1 




1 1 




1 1 


S.S7 


1 5.11 




1 1 


1 


1 


(.» 1 


S.fl 1 


1 


1 


1 


1 




1 


1 


1 


1 


, 


1 


1 


1 TOl 1 




1 1 




1 1 




1 1 




1 1 


1 


1 


1 


1 


1 


1 


1 


r 




1 


1 


1 


1 


1 


1 


■I 



ni 
ui 
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TABLE 2.0: PARTICULATE REMOVAL SUMMARY 



JAN 



FEB 



MAR 











1986 










MAX. 


MIN. 


AVG. 


Turbidity <FTO) 




R 


35.00 


0.10 


8.77 






T 


0.60 


0.60 


0.60 


Prime Coagulant 


(mg/L) 




42.40 


13.90 


28.73 


Coagulant Aid 


(mg/L) 










Metal Res. Al 


(mg/L) 


R 
T 
R 








pH 




7.90 


7.50 


7.84 






T 


7.10 


7.00 


7.02 


Temperature 


(Deg.C.) 


R 


2.00 


1.00 


1.50 


Turbidity (FTO) 




R 


350.00 


0.10 


32.65 






T 


0.10 


0.10 


0.10 


Prime Coagulant 


(mg/L) 




113.50 


20.60 


38,01 


Coagulant Aid 


(mg/L) 










Metal Res. Ai 


(mg/L) 


R 

T 
R 








pH 




7.90 


7.60 


7.80 






T 


7.10 


6.70 


0.50 


Temperature 


(Deg.C.) 


R 


2.00 


0.50 


1.60 


Turbidity (FTO) 




R 


500.00 


10.10 


70.19 






T 


0.25 


0.04 


0.08 


Prime Coagulant 


(mg/L) 




170.50 


32.10 


69.82 


Coagulant Aid 


(mg/L) 










Metal Res. Al 


<mg/L) 


R 








pH 




R 


7.90 


7.40 


7.72 






T 


7.00 


6.50 


6.86 


Temperature 


(Deg.C.) 


R 


7.00 


0.50 


3.10 



1985 
MU(. I MIN. I AVG. 



500.00 


15.00 


96.16 


0.20 


0.20 


0.20 


207.00 


15.70 


62.17 


8.00 


7.60 


7.81 


7.20 


6.60 


7.02 


4.00 


0.00 


0.80 


130.00 


2.00 


21.86 


0.09 


0.09 


0.09 


123.70 


20.90 


41.07 


7.90 


7.00 


7.84 


7.10 


6.60 


7.05 


0.50 


0.50 


0.50 


500.00 


20.00 


107.10 


1.15 


1.15 


1.15 


160.00 


34.30 


74.43 


8.00 


6.90 


7.65 


7.00 


6.70 


6.88 


6.00 


0.50 


1.10 



MAX. 



I 18.00 

I 0.18 

I 51.60 
I 



80 
10 



I 4.00 
I 



70.00 
0.34 



I 104.10 
I 



7.90 
7.40 
4.00 



I 500.00 
I 0.06 
I 152.90 
1 
t 



90 
70 
00 



1984 
MIN, 



5.00 

0.18 

24.10 



7.50 
6.90 
1.00 



2.00 

0.34 

21,00 



7.40 
6.60 
1.00 



7.00 

0.01 

24.50 



7.20 
6.60 
0.50 



AVG, 



11,03 

0.18 

34.87 



7.67 
7.02 
1.90 



17.52 

0.34 

54.40 



7.72 
6.93 
2.20 



67.29 

0.03 

76.03 



7.70 
6.92 
0.55 



1983 



MAX. I MIN. I AVG. 



1 1 
1 I 

1 1 


1 1 
1 1 
1 1 
1 1 



WATER PLANT OPTIMIZATION STODY 
BELLE RIVER WATER SYSTEM 

TABLE 2.0: PARTICDLATE REMOVAL SDMMARY 



PAGE 



OF 



APR 



MAY 



JUN 



I MAX. 



1986 

MIN. I AVG. 



1 Turbidity <FTO) 




R 


1 73.00 


1 13.50 


1 35.34 


1 




T 


1 0.65 


1 0.03 


1 0.08 


1 Prime Coagulant 


(mg/L) 




1 94.00 


1 41.50 


1 61.20 


1 Coagulant Aid 


(mg/L) 










1 Metal Res. Al 

i 


(mg/L) 


R 
T 
R 








1 pH 




1 7.90 


7.70 


7.87 


1 




T 


1 7.10 


6.90 


6.97 


1 Temperature 

1 «—————— —^—.— .— 


<Deg.C.> 


R 


1 12.00 


6.00 


9.40 


1 Turbidity (FTO> 




R 


1 75.00 


8.20 


21.04 


1 




T 


1 0.07 


0.04 


0,06 


1 Prime Coagulant 


(rag/L) 




1 73.00 


23,60 


47.14 


1 Coagulant Aid 


(nvg/L) 










1 Metal Res. Al 


(mg/L) 


R 

T 
R 








1 

1 pH 




1 7.90 


7.70 


7.86 


1 




T 


1 7.00 


6.80 


6.89 


1 Temperature 


(Deg.C.) 


R 


1 17.00 


10.50 


13.70 


1 Turbidity (FTO) 




R 


1 250.00 


13.00 


46.49 


1 




T 


1 0.65 


0.04 


0.09 


1 Prime Coagulant 


(mg/L) 




1 142.60 1 


16.90 


66.17 


1 Coagulant Aid 


(mg/L) 










1 Metal Res. Al 


(mg/L) 


R 

T 
R 








1 pH 




1 8.10 1 


6.90 1 


7.71 


1 




T 


1 7.20 1 


6.50 1 


6.88 


1 Temperature 


(Deg.C.) 


R 


1 21.00 1 


16.00 1 


18.70 



1985 
MAX. I MIN. 



AVG. 



650.00 


1 15.00 


1 143.00 


0.61 


0.61 


1 0.61 


185.20 


17.40 


I 90.52 


8.10 


7.80 


7.90 


7.00 


6.60 


6.85 


12.00 


2.00 


7.00 


70.00 


1.00 


27.66 


0.13 


0.13 


0.13 


66.10 


21,60 


40.46 


7.90 


7.90 


7.90 


7.00 


6.90 


6.97 


18.00 


12.00 


15.40 


90.00 


15.00 


35.93 


0.06 


0.06 


0.06 


74.00 


6.02 


41.39 


8.00 


7.00 1 


7.88 


7.90 


6.90 1 


7.05 


21.00 


15.00 1 


18.10 



1984 
MAX. I MIN. I AVG. 



350.00 


1.00 


1 68.40 


0.08 


0.04 


0.05 


122.80 


21.40 


52.10 


8.20 


7.70 


7.95 


7.20 


6.60 


6.99 


14.00 


1.00 


6.50 


175.00 


1.00 


43.74 


0.08 


0.04 


0.05 


50.60 


21.40 


36.96 


8.10 


7.20 


7.92 


7.10 


6.80 


7.00 


16.00 


8.00 


11.50 


56.00 


2.00 


24.37 


0.08 


0.02 


0.05 


55.10 


18.70 1 


30.65 


8.10 


7.40 1 


7.85 


7.10 


6.80 1 


6.98 


22.00 


13.00 1 


17.80 



1983 



MAX. 



I MIN. I AVG. 



I 

t 
I 
I 
t 
t 
I 
I 
I 
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BELLE RIVER WATER SYSTEM 
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JUL 



ADG 



SEP 











1986 






1 HKX. 


MIN. 


AVG. 


Turbidity (FTO) 




R 


41.00 


10.30 


26.66 






T 


0.60 


0.06 


0.09 


Prime Coagulant 


(mg/L) 




107.10 


21.20 


43.55 


Coagulant Aid 


<mg/L) 










Metal Res. Al 


(mg/L) 


R 
T 
R 








pH 




7.90 


7.70 


7.87 






T 


7.00 


6.70 


6.92 


Temperature 


(Deg.C) 


R 


25.00 


20.50 


22.60 


Turbidity (FTO) 




R 


54.00 


10.60 


26.43 






T 


0.11 


0.07 


0.09 


Prime Coagulant 


(mg/L) 




61.90 


30.70 


44.10 


Coagulant Aid 


(rag/L) 












(mg/L) 


R 

T 
R 








pH 




7.90 


7.80 


7.89 






T 


7.10 


6.80 


6.93 


Temperature 


(Deg.C.) 


R 


25.00 


18.00 


22.60 


Turbidity (FTU) 




R 


68.00 


8.60 


20.00 






T 


0.90 


0.06 


0.11 


Prime Coagulant 


(mg/L) 




70.10 


17.70 


40.86 


Coagulant Aid 


(Big/L) 










Metal Res. Al 


(mg/L) 


R 

T 
R 








pH 




7.90 


7.80 


7.88 






T 


7.00 


6.80 


6.90 


Temperature 


(Deg.C.) 


R 


21.00 


16.00 


18.50 



1985 
MAX. I MIN. I AVG. 



60.00 


5.00 


1 24.71 


0.21 


0.21 


f 0.21 


57,90 


24.20 


1 36.76 


7.90 


7.90 


7.90 


7.00 


7.00 


7.00 


25.00 


21.00 


22.60 


100.00 


5.00 


20.13 


0.08 


0.08 


0.08 


64.80 


17.00 


39.02 


8.10 


7.80 


7.91 


7.20 


6.90 


7.03 


23.00 


20.50 


22.00 


52.00 


2.00 


29.87 


0.12 


0.12 


0.12 


55.90 


20.30 


37.28 


8.00 


7.90 


7.94 


7.20 


7.00 


7.09 


24 . 00 


15.00 


19.50 







1984 








1983 






MAX. 


MIN. 


t 


AVG. 1 
25.71 1 


1 MAX. 1 


MIN. 


1 AVG. 




60.00 


5.00 










0.08 


0.04 




0.07 1 










37.70 


21.70 




27.63 1 










8.10 


7.70 




7.89 1 










7.30 


6.90 




7.05 1 










22.00 


18.00 




21.30 1 










60.00 


10.00 




33.55 1 










0.34 


0.34 




0.34 1 










45.08 


20.40 




31.85 1 


























8.10 


7.60 




7 . 93 1 










7.60 


7.00 




7.11 1 










25.00 


21.00 




23.00 1 










22.00 


12.00 




17.77 1 










0.06 


0.06 




0.06 1 










46.84 


9.22 




24.41 t 


























8.00 


7.80 




7.88 1 










7.30 


7.00 




7.12 1 










22.00 


12.00 




17.80 1 
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TABLE 2.0: PARTICDLATE REMOVAL SOTOttRY 



OCT 



NOV 



DEC 



1986 



I 

I MAX. I MIN. I AVG. 



Turbidity (FTD) 




R 


1 101.00 


1 16.00 1 


45.13 






T 


1 0.10 


1 0.03 1 


0.08 


Prime Coagulant 


(mg/L) 




1 110.50 


1 24.10 1 


70.61 


Coagulant Aid 


(mg/L) 






1 1 




Metal Res. Al 


(mg/L) 


R 

T 
R 




1 1 
1 1 




PH 




1 8.00 


1 1 

7.80 1 


7.91 






T 


1 7.00 


6.80 1 


6.88 


Temperature 


{Deg.O 


R 


1 20.00 


10.00 1 


13.30 


Turbidity (FTU) 




R 


1 107.00 


8.10 1 


32.74 






T 


1 0.08 


0.02 1 


0.06 


Prime Coagulant 


(mg/L) 




1 81.20 


34.20 1 


57,79 


Coagulant Aid 


(mg/L) 




1 


li 




Metal Res. Al 


(mg/L) 


R 
T 
R 


1 
1 


T 
1 




pH 




1 8.10 


7.90 1 


7.95 






T 


1 7.00 


6.90 1 


6.96 


Temperature 


(Deg.C.) 


R 


1 10.00 


3.00 1 


5.80 


Turbidity (FTU) 




R 


1 173.00 


21.00 1 


54.61 




' 


T 


1 0.58 


0.02 1 


0.08 


Prime Coagulant 


<mg/L) 




1 102.90 


49.30 1 


73,69 


Coagulant Aid 


<tng/L) 




[ \ 


1 




Metal Res. Al 


(mg/L) 


R 
T 
R 


1 1 


1 




pH 




1 8.00 1 


7,90 1 


7.95 






T 


1 7.00 1 


6.90 1 


6.95 


Temperature 


(Deg.C.) 


R 


1 3.00 1 


1.00 1 


1.40 



1985 
fftX. I MIN. I AVG. 



500.00 


1 5.00 


1 74.06 


0.16 


1 0.16 


1 0.16 


177.40 


11.80 


1 61.58 


8.00 


7.90 


7.92 


7.20 


7.00 


7.07 


16.00 


9.00 


12.90 


500.00 


45.00 


194.00 


0.43 


0.43 


0.43 


159.00 


67.90 


116.27 


8.10 


7.70 


7.88 


7.20 


6.50 


6.97 


11.00 


3.00 


6.80 


200.00 


22.00 


58.45 


0.12 


0.12 


0.12 


156.30 


17.90 


79.86 


7,90 


7.90 


7.90 


7,00 


6.70 


6.90 


3.00 


0.50 


1.30 



MAX. 



I 50.00 
I 0.07 
I 59.70 



8.20 

7.30 

16.00 



105.00 

0,07 

52.90 



i 7.90 
1 7.20 
I 11.00 



I 

I 300,00 

I 0,14 

I 128.40 

I 

I 

I 

I 8,10 

I 7,20 

I 4.00 



1984 
MIN. 



7.00 

0.07 

14.50 



7.60 

6.90 

11.00 



2.00 

0.07 

17.60 



7.60 
6.90 
1.00 



2.00 

0.14 

27.60 



7,80 
6,80 

1.00 



AVG. 



24,45 

0.07 
32.10 



7.88 

7.08 

13.50 



42.47 

0.07 

35.33 



7.88 
7.05 
4.80 



68.35 

0.14 

54.64 



7.94 
7.05 
1.70 



MAX, 



1983 

MIN. 



AVG. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JAN 1984 ) 





TURBIDITY <FTO) 


1 COAGULANT 


COAG . 


FILTER 


METAL RES. 








DATE 






AID 


AID 


Al (mg/L) 


PH 


TEMP 
DEG. C. 





















Raw * 1 Set. 1 Filter 


1 Treat. 1 mg/L 


mg/L 


mg/L 


Raw 1 Treat. 


Raw 


Treat. 




1 


16.00 1 1 


1 1 29.20 








7.50 


7.00 


1.0 


2 


18.00 1 1 


1 1 36.50 








7.50 


7.00 


1.0 


3 


18.00 1 1 


1 I 30.10 








7.70 


7.00 


1.0 


4 


17.00 1 1 


1 1 38.90 








7.80 


7.00 


1.0 


S 


16.00 1 1 


1 I 46.10 








7.80 


7.00 


1.0 


6 


11.00 1 1 


1 1 39.20 








7.60 


7.10 


1.0 


7 


10.00 1 1 


li 1 39.50 








7.70 


7.10 


1.0 


8 


10.00 1 ( 


1 1 41.30 








7.70 


7.10 


1.0 


9 


5.00 1 1 


** 0.18 1 40.10 








7,70 


7.10 


1.0 


10 


6.00 1 1 


1 28.60 








7.70 


7.10 


1.0 


11 


5.00 1 1 


1 1 39.60 








7.70 


7.10 


1.0 


12 


12.00 1 1 


1 38.60 








7.70 


7.10 


1.0 


13 


8 . 00 1 1 


1 38.60 








7.60 


7.10 


1.0 


14 


10.00 1 1 


1 37.20 








7.70 


7.00 


1.0 


15 


9.00 1 1 


1 39.80 








7.70 


7.00 


1.0 


16 


8.00 1 1 


1 27.50 








7.70 


7.00 


2.0 


17 


8.00 1 1 


1 37.70 








7.50 


7.00 


2.0 


18 


10.00 1 1 


1 51.60 








7.70 


7,10 


2.0 


19 


12.00 1 1 


1 31.10 








7.70 


7.00 


3.0 


20 


10.00 1 1 


1 • 1 32.90 








7.70 


7.00 


3.0 


21 


10.00 1 1 


1 26,20 








7.70 


7.00 


2.0 


22 


12.00 1 1 


1 29.40 








7.70 


7.00 


2.0 


23 


14.00 1 1 


1 32.90 








7.70 


6.90 


2.0 


24 


12.00 1 [ 


1 1 37.70 








7.70 


7.00 


3.0 


25 


10.00 1 1 


1 32.30 








7.70 


7.00 


3.0 


26 


12.00 1 1 


1 1 32.30 








7.70 


7,00 


3.0 


27 


10.00 1 1 


1 1 24.10 








7.70 


7,00 


3.0 


28 


14.00 1 1 


1 1 28.90 








7.70 


7,00 


3.0 


29 


9.00 1 1 


1 1 33.20 








7.70 


6.90 


3.0 


30 


10.00 1 1 


1 1 30.00 








7.50 


7.00 


3.0 


31 


10.00 1 1 


1 1 29.80 








7.50 


6.90 


4.0 



* Test was done on a DR2 spectrophotometer, which Is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( FEB 1984 ) 





TORBIDITY (FTO) 




COAGULANT 


COAG. 


FILTER 


METAL RES. | 










DATE 








AID 


AID 


Al (mg/LJ 1 




PH 




TEMP 
DEG. C. 


















^'" 







Raw * 1 Set. 1 Filter 


Treat. 


mg/L 


mg/L 


rag/L 


Raw 1 Treat . 1 


Raw 


1 Treat. 




1 


1 10.00 1 1 




1 21.00 








7.80 




7.30 




2 


1 5.00 1 1 




1 29.60 








7.90 




7.40 




3 


1 12.00 1 1 




1 33.60 








7.90 




7.20 


4.0 


4 


1 10.00 1 1 




1 38.00 








7,90 




7.10 


3.0 


5 


1 8.00 1 1 




32.80 








7.90 




7.10 


3.0 


6 


2.00 1 1 


** 0.34 


29.00 








7.75 




7.00 


2.0 


7 


5 . 00 1 [ 




31.00 








7.75 




7.10 


2.0 


8 


5.00 1 1 




31.80 








7.60 




7.00 


2.0 


9 


7.00 1 1 




31.40 








7.70 




6.80 


2.0 


10 


5.00 1 1 




50.57 








7.75 




6.90 


1.0 


11 


5.00 1 1 




35.75 








7.75 




7.00 


1.5 


12 


7,00 1 1 




50.30 








7.80 




7.00 


1.5 


13 


20.00 1 1 




89.60 








7.70 




6.80 


1.5 


14 


20.00 1 1 




68.00 








7.50 




6.60 


1.5 


15 


15.00 1 1 




99.90 








7.50 




6.60 


1.0 


16 


20.00 1 I 




49.00 








7.50 




6.80 


2.0 


17 


55.00 1 1 




97.10 








7.75 




6.75 


2.0 


18 


35.00 1 1 




68.20 








7.70 




6.80 


2.5 


19 


40.00 1 1 




83.10 








7.70 




6.80 


3.0 


20 


50.00 1 1 




102.20 








7.40 




6.80 


3.0 


21 


70,00 1 1 




104.10 








7.50 




7.00 


3.0 


22 


25.00 1 1 




62.00 








7.50 




6.80 


3.0 


23 


15.00 1 1 




49.00 








7.70 




6.70 


3.0 


24 


10.00 1 1 




63.20 








7.80 




6.90 


4.0 


25 


12.00 1 1 




38.40 








7.90 




7.00 


3.0 


26 


6.00 1 1 




71.00 








7.70 




7.00 


1.0 


27 


10.00 1 1 




33.10 








7.90 




6.75 


1.5 


28 


12.00 1 1 




39.00 








7.85 




6.85 


1.0 


29 


10.00 1 1 




46.00 








7.80 




7.00 


1.0 


30 


1 1 




















31 


1 1 1 










I 1 




1 







* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( MAR 1984 ) 





TORBIDITY (FTDJ 


COAGOLANT 1 COAG . 


FILTER 1 METAL RES. 








DATE 






1 AID 


AID 1 Al (mg/L) 


pH 


TEMP 
DEG. C. 

















' 


Raw * 1 Set. 


Filter 1 Treat. * 


ing/L 1 mg/L 


rog/L 1 Raw 1 Treat . 


Raw 


Treat. 




1 


10.00 1 


1 0.04 


48,10 1 


1 1 


7.90 


7.00 


0.5 


2 


50.00 ( 


1 1 0.02 


66.40 1 


1 1 


7.80 


7.00 


0.5 


3 


55.00 1 


< 0.04 


52.90 1 


1 1 


7.80 


7.00 


0.5 


4 


40.00 1 


1 0.04 


58.40 1 


1 1 


7.80 


7.00 


0.5 


5 


35.00 1 


1 0.04 


74.60 1 


1 1 


7.80 


7.00 


0.5 


6 


48.00 1 


1 0.02 


73.80 1 


1 1 


7.80 


6.90 


0.5 


7 


45.00 1 


1 0.02 


63.60 1 


1 1 


7.90 


6.80 


0.5 


8 


48.00 1 


i 0.01 


89.50 1 


1 1 


7.70 


6.90 


0.5 


9 


38.00 1 


i 0.02 


76.60 1 


1 1 


7.70 


7.00 


0.5 


10 


30.00 1 


1 0.04 


77.70 1 


1 i 


7.60 


7.10 


O.S 


11 


25.00 1 


1 0.06 


77.90 1 


1 I 


7.80 


7.00 


0.5 


12 


16.00 1 


1 0.04 


77.40 1 


1 t 


7.70 


6.80 


0.5 


13 


28.00 1 


1 0.04 


61.00 1 


1 I 


7.60 


6.90 


0.5 


14 


18.00 1 


1 0.02 


62.40 1 


1 1 


7.70 


6.70 


0.5 


15 


7.00 1 


1 0.01 


66.20 1 


1 [ 


7.70 


7.70 


0.5 


16 


35.00 1 


1 0.01 


55.40 1 


1 1 


7.60 


6.80 


0.5 


17 


40.00 1 


1 0.02 


103.00 1 


1 ( 


7.70 


6.80 


1.0 


18 


SS.OO 1 


1 0.03 


103.70 1 


1 1 


7.70 


6.90 


1.0 


19 


25.00 1 


1 0.04 


93.40 1 


1 1 


7.40 


6.90 


0.5 


20 


145.00 1 ■ 


1 0.02 


131.70 1 


1 1 


7.60 


7.00 


0.5 


21 


50.00 1 


1 0.03 


137.00 1 


1 1 


7.80 


6.80 


0.5 


22 


500.00 1 


1 0.06 


149.70 1 


1 1 


7.20 


6.60 


0.5 


23 


145.00 1 


1 0.06 


139.20 1 


1 1 


7.70 


6.70 


0.5 


24 


160.00 1 


1 0.02 


152.90 1 


1 i 


7.60 


6.80 


0.5 


25 


250.00 1 


1 0.02 


123.10 1 


1 1 


7.70 


6.90 


0.5 


26 


40.00 1 


1 0.04 


33.80 1 


1 1 


7.70 


6.80 


0.5 


27 


22.00 1 


1 0.02 


35.80 


1 I 


7.60 


6.90 


0.5 


28 


35.00 1 


1 0.04 


26.60 


1 1 


7.70 


6.90 


0.5 


29 


45.00 1 


1 0.01 


41.30 1 


1 1 


7.80 


7.00 


0.5 


30 


21.00 1 


1 0.01 


24.50 1 


1 1 


7.80 


6.90 


0.5 


31 


25.00 1 


1 0.01 


41.20 1 


1 1 


7.80 


6.90 


0.5 



Test was done on a DR2 spectrophotometer, which Is not valid for low levels In treated water. 
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TABLE 


2.1: PARTICULATE REMOVAL 


PROFILE < APR 1984 > 

_ _ _ 












TORBIDITY (FTO) 




COAGDLANT 1 COAG. 


FILTER 1 METAL RES. 








t DATE 

1 






1 AID 


AID I Al (mg/L) 


pH 


TEMP 1 
DEC. C. 1 


1 















1 


Raw * 1 Set. 1 Filter 


Treat. * 


mg/L 1 mg/L 


mg/L 1 Raw | Treat. 


Raw 


Treat. 




1 1 


1 30.00 1 1 


0.06 


33.50 1 


1 1 


7.70 


6.80 


1.0 1 


1 2 


25.00 1 1 


0.06 


32.80 1 


1 1 


7.90 


6.80 


2.0 1 


1 3 


85.00 1 1 


0.04 


44.20 1 


1 1 


7.70 


7.00 


1.0 1 


1 4 


175.00 1 1 


0.04 


91.40 1 


1 1 


7.70 


6.90 


1.0 1 


1 5 


350.00 1 1 


0.04 


122.80 1 


1 1 


8.20 


6.70 


2.0 1 


1 6 


200.00 1 1 


0.06 


112.10 1 


1 1 


7.90 


6.80 


2.0 1 


1 7 


70.00 1 1 


0.06 


95.40 1 


1 II 


7.80 


6.90 


1.0 1 


1 8 


70.00 1 1 


0.08 


77.30 1 


1 1 


7.90 


7.00 


2.0 1 


1 9 


275.00 1 1 


0.06 


88.70 1 


1 1 


7.70 


6.60 


4.0 1 


1 10 


75.00 1 1 


0.06 


62.30 1 


1 1 


7.90 


6.85 


4.5 1 


1 11 


50.00 1 1 


0.04 


49.30 1 


1 1 


8.00 


7.00 


6.0 1 


1 12 


60.00 1 1 


0.04 


49.10 1 


1 1 


8.00 


7.20 


6.5 1 


1 13 


40.00 1 1 


0.06 


39.10 1 


1 1 


7.80 


7.10 


8.5 1 


1 14 


45.00 1 1 


0.O4 


40.00 1 


1 1 


7.90 


7.10 


8.0 1 


i 15 


35.00 1 1 


0.06 


41.10 1 


1 1 


7.90 


7.10 


8.0 1 


1 16 


68.00 I 1 


0.06 


34.00 1 


1 1 


8.00 


7.10 


8.0 1 


1 17 


70.00 1 1 


0.06 


32.20 1 


1 1 


8.10 


7.20 


9.0 1 


t 18 


65.00 1 1 


0.04 


55.40 1 


1 1 


8.20 


7.20 


B.O 1 


1 19 


40.00 1 1 


0.04 


42.50 1 


1 1 


8.00 


7.10 


7.0 1 


1 20 


40.00 1 1 


0.04 


52.00 1 


1 1 


8.00 


7.20 


8.0 1 


1 21 


45.00 1 1 


0.04 


43.30 1 


1 1 


8.00 


7.10 


8.0 1 


1 22 


45.00 1 1 


0.06 


34.30 1 


f 1 


8.00 


7.10 


8.5 1 


1 23 1 


43.00 1 1 


0.06 


31.80 1 


1 1 


8.00 


7.20 


8.5 1 


1 24 1 


40.00 1 1 


0.06 


47.20 1 


i 1 


8.10 


6.90 


7.0 1 


1 25 1 


5.00 1 1 


0.04 


50.90 1 


1 .11 


8.00 


7.00 


8.5 1 


1 2e 


1.00 1 1 


0.04 


36.20 1 


1 1 


8.00 


7.00 


9.0 1 


1 27 1 


2.00 1 1 


0.04 


21.40 


1 1 


8.00 


6.90 


10.0 1 


1 28 1 


5.00 1 1 


0.04 


35.30 


1 I 


8.00 


6.90 


11.5 1 


1 29 1 


2.00 1 1 


0.06 


30.10 1 


1 1 


8.00 


6.90 


12.0 1 


1 30 1 


1.00 1 1 


0.06 


37.20 I 


1 1 


8.00 


7.00 


14.0 1 


1 31 1 


1 1 




1 


1 1 









* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
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TABLE 2.1: PARTICDLATE REMOVAL PROFILE ( MAY 1984 ) 





TORBIDITY (FTD) 


COAGULANT 1 COAG . | FILTER I hffiT 


AL RES. 1 






DATE 






1 AID 1 AID 1 Al 


(mg/L) 1 pH 


TEMP 










■~ ""■""" **"^""~*"~*^ — — ^ 





DEG. C. 




Raw * 1 Set. 


Filter 1 Treat. * 


mg/L I mg/L 1 mg/L | Raw | Treat. 1 Raw 


Treat. 




1 


1 1.00 1 


1 0.06 


39.60 1 1 1 


1 1 8.00 


7.00 


1 10.0 


2 


1.00 1 


1 0.08 


37.20 1 1 1 


i| 1 7.80 


7.00 


1 10.0 


3 


1.00 1 


1 0.06 


37.80 1 1 1 


1 1 8.00 


7.00 


1 10.0 


A 


50.00 1 


1 0.04 


45.80 1 1 1 


1 1 8 . 00 


7.10 


1 10.0 


5 


35.00 1 


1 0.06 


32.90 1 1 1 


1 1 8.00 


7.00 


1 10.0 


6 


40.00 1 


1 0.04 


35.70 1 1 1 


1 1 7.90 


7.00 


10.0 


7 


25.00 1 


1 0.04 


40.80 1 1 1 


1 1 8.00 


6.90 


12.0 


8 


7.00 I 


1 0.04 


42.30 1 1 1 


1 1 8.00 


7.00 


12.0 


9 


30.00 1 


1 0.04 


42.80 1 1 1 


1 1 8.00 


7.00 


11.0 


10 


12.00 1 


1 0.06 


45.70 1 1 1 


I 1 7.20 


7.00 


10.0 


11 


1.00 1 


1 0.06 


30.00 1 1 1 


1 1 7.80 


7.00 


8.0 


12 


5.00 1 


1 0.04 


38.20 1 1 1 


1 1 7.80 


7.00 


8.0 


13 


45.00 1 


1 0.06 


37.70 1 1 1 


1 1 7.80 


7.00 


10.0 


14 


40.00 1 


1 0.06 


38.10 1 1 1 


1 1 7.80 


7.00 


9.0 


15 


70.00 I 


1 0.08 


37.00 1 1 1 


1 1 8.10 


7.00 


10.0 


16 


48.00 1 


1 0.06 


21.40 1 1 1 


1 1 8.00 


7.00 


10.0 


17 


45.00 1 


i 0.06 


34.40 1 1 1 


1 1 8.00 


7.00 


12.0 


IS 


60.00 1 


1 0.08 


27.90 1 1 1 


1 18. 00 


7.10 


12.0 


19 


45.00 1 


1 0.06 


32.90 1 1 1 


1 1 7.90 


7.00 


12.0 


20 


40.00 1 


1 0.06 


31.80 1 1 1 


1 1 8.00 


7.00 


12.0 


21 


45.00 1 


1 0.04 


30.70 1 1 1 


1 18.00 


7.00 


12.0 


22 


35.00 1 


1 0.04 


35.80 1 1 1 


1 1 8.00 


7.00 


12.0 


23 


30.00 1 


1 0.04 


22.20 1 1 1 


1 1 e.oo 


7.00 


14.0 


24 


40.00 1 


1 0.04 


41.10 1 1 1 


1 1 7.80 


7.00 


14.0 


25 


30.00 1 


1 0.04 


29.40 1 1 1 


1 1 7.90 


7.00 


14.0 


26 


40.00 1 


1 0.04 


38.50 1 1 1 


1 1 8.00 


7.00 


15.0 


27 


60.00 1 


1 0.06 


23.10 1 1 


1 1 8.00 


7.00 


15.0 


28 


175.00 1 


1 0.06 


44.40 1 1 


1 1 8.00 


7.00 


16.0 


29 


150.00 1 


1 0.08 


49.40 1 1 1 


1 1 8.00 


7.00 


13.0 


30 


80.00 |i 


1 0.04 


50.60 1 1 1 


1 1 8.00 


7.00 


12.0 


31 1 


70.00 1 


1 0.06 


50.60 1 1 1 


li 1 7.80 


6.80 


12.0 



Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( J0N 1984 ) 





1 TDRBIDlTy (FTD> 


COAGULANT 1 COAG. 


FILTER 1 VSLIKh RES. 








1 DATE 






1 AID 


AID 1 Al (mg/L) 


pH 


TEWP 
DEC. C. 



















Raw * 1 Set. 


Filter 1 Treat. * 


mg/L 1 mg/L 


mg/L 1 Raw | Treat. 


Raw 


Treat . 




1 1 


1 30.00 1 


1 1 0.05 


1 55.10 1 


1 1 1 


8.00 


6.80 


14,0 


1 2 


1 30.00 I 


1 1 0.06 


43.00 1 


1 1 


7.90 


6.90 


14.0 


\ 3 


1 35.00 1 


1 1 0.04 


42.40 1 


1 :i 


8.00 


7.00 


14.0 


1 4 


1 35.00 1 


1 1 0.06 


40.30 1 


1 t 


7.80 


6.90 


14.0 


1 5 


1 20.00 1 


1 f 0.04 


34.60 1 


1 1 


7.70 


6.80 


14.0 


1 6 


1 20.20 1 


1 0.04 


41.90 I 


1 1 


7.70 


6.90 


13.0 


1 7 


I 15.00 1 


1 0.04 


41.10 1 


1 1 


8.00 


6.90 


13.0 


1 8 


25.00 1 


1 0.06 


33 . 90 1 


1 1 


e.oo 


6.90 


15.0 


1 9 


20.00 1 


1 0.05 


21.70 1 


1 t 


8.00 


7.00 


16.0 


1 10 


35.00 1 


1 0.04 


18.70 1 


1 1 


8.00 


7.00 


18.0 


1 11 


32.00 1 


1 0.04 


29.40 1 


1 1 


8.10 


7.00 


18.0 


1 12 


2.00 1 


1 0.04 


26.00 1 


1 i 


8.00 


7.00 


18.0 


1 13 


17.00 1 


1 0.06 


22.60 1 


1 1 


8.00 


7.00 


20,0 


1 14 


17,00 t 


1 0.06 


27.30 1 


1 1 


7.80 


6.95 


22.0 


1 15 


45.00 1 


1 0.04 


26.50 1 


1 1 


7.90 


7.10 


22.0 


1 16 


50.00 1 


1 0.04 


27.90 1 


1 1 


7.90 


7.00 


18.0 


1 17 


30.00 1 


1 0.04 


27.10 1 


1 1 


7.90 


7.00 


19.0 


1 18 


20.00 1 


1 0.02 


29.00 1 


1 \ 


7.80 


7.00 


20.0 


1 19 


3.00 1 


1 0.02 


30.80 1 


1 t 


7.40 


7.10 


21.0 


1 20 


12.00 1 


1 0.04 


29.80 1 


1 1 


8.00 


7.00 


22.0 


1 21 


15.00 1 


1 0.03 


31.70 1 


1 1 


7.70 


7.00 


16.0 


1 22 


20.00 1 


1 0.05 


30.60 1 


1 -1 


7.70 


7.00 


16.0 


1 23 


25.00 1 


1 0.06 


22.70 1 


1 1 


7.70 


7.00 


18.0 


1 24 


5.00 1 


1 0.06 


26.30 i 


1 1 


7.70 


7.00 


19.0 


1 25 


20.00 1 


1 0.04 


26.70 1 


' 1 III 


7.70 


7.10 


20.0 


[ 26 


15.00 1 


1 0.04 


29.80 1 


1 I 


7.70 


7.00 


20.0 


1 27 


22.00 1 


1 0.06 


19.90 


1 1 


7.80 


7.00 


20.0 


1 28 


30.00 1 1 


1 0.08 t 


29.90 


1 1 


7.80 


7.00 


20.0 


1 29 1 


56.00 1 1 


1 0.06 1 


27.60 1 


1 1 


7.90 


7.00 


20.0 


1 30 1 


50.00 1 1 


1 0.08 1 


25.30 1 


1 1 


7.80 


7.00 


20.0 


1 31 ! 


1 1 






1 ii 









* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JDL 1984 ) 





TURBIDITY (FTU) 


COAGULANT | COAG. 


FILTER 1 METAL RES. 








DATE 






1 AID 


AID 1 Al (mg/L) 


pH 


TEMP 
DEG. C. 



















Raw * 1 Set. 


Filter 1 Treat. * 


mg/L 1 mg/L 


itig/L 1 Raw 1 Treat. 


Raw 


Treat. 




1 


55.00 1 


1 0.08 


31.80 1 


1 1 


7.80 


7.00 


21.0 


2 


60.00 1 


1 0.08 


28.60 1 


1 i 


7.90 


7.00 


21.0 


3 


40.00 1 


1 0.06 


29.20 1 


1 1 


7.90 


7.00 


21.0 


A 


30.00 1 


1 0.08 


23.60 1 


1 I 


7.80 


7.00 


22.0 


5 


15.00 1 


1 0.08 


36.60 1 


1 1 


7.80 


7.00 


22.0 


6 


7.00 1 


1 0.06 


34.40 1 


1 1 


7.75 


6.90 


21.0 


7 


12.00 1 


1 0.06 


34.60 1 


1 1' 


7.80 


7.00 


20.0 


8 


15.00 1 


1 0.08 


25.50 1 


1 1 


7.80 


7.00 


19.0 


9 


40.00 1 


1 0.08 


23.30 1 


1 1 


7.80 


7.00 


18.0 


10 


50.00 1 


1 0.08 


24.80 1 


1 !| 


7.80 


7.00 


20.0 


11 


50.00 1 


1 0.06 


26.40 ) 


1 1 


7.90 


7.10 


20.0 


12 


35.00 1 


1 0.06 


37.70 1 


1 1 


7. 70 


7.20 


22.0 


13 


30.00 1 


1 0.08 


36.10 1 


1 il 


7.80 


7.00 


22.0 


14 


25.00 1 


1 0.08 


30.60 1 


1 1 


7.80 


7.00 


22.0 


15 


20.00 1 


1 0.06 


32.70 1 


1 1 


7.90 


7.00 


22.0 


16 


30.00 1 


1 0.08 


29.00 1 


1 1 


7.80 


7.00 


22.0 


17 


5.00 1 


1 0.06 


26.10 1 


1 1 


7.80 


7.00 


22.0 


18 


20.00 1 


1 0.06 


25.00 1 


1 1 


7.80 


7.00 


22.0 


19 


30.00 1 


1 0.06 


32.00 1 


1 1 


7.90 


7.00 


20.0 


20 


30.00 1 


1 0.08 


26.20 1 


1 r 


8.00 


7.00 


21.0 


21 


25.00 1 


1 0.08 


25.90 1 


1 ii 


8.00 


7.00 


22.0 


22 


20.00 1 


1 0.06 


22.50 1 


i 1 


8.00 


7.10 


22.0 


23 


30.00 1 


1 0.06 


26.70 1 


1 1 


7.90 


7.10 


22.0 


24 


30.00 1 


1 0.06 


21.70 1 


1 1 


8.00 


7.10 


22.0 


25 


20.00 1 


1 0.06 


24.10 1 


1 1 


8.00 


7.20 


22.0 


26 


20.00 1 


1 0.04 


22.70 1 


1 1 


8.00 


7.10 


21.0 


27 


7.00 1 


1 0.04 


22.70 


1 1 


8.10 


7.10 


22.0 


28 


15.00 1 


1 0.06 


24.40 


1 t 


8.00 


7.00 


22.0 


29 


25.00 1 


1 0.06 


24.10 1 


1 1 


8.00 


7.00 


22.0 


30 


5.00 1 


1 0.08 


21.90 1 


1 1 


8.00 


7.30 


22.0 


31 


31.00 1 


1 0.08 


25.50 1 


1 (! 


8.00 


7.20 


22.0 



• Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( AUG 1984 ) 





TURBIDITY (FTO) 


1 COAGULANT 1 COAG . 


FILTER 1 METAL RES. 








DATE 




1 1 AID 


AID 1 Al (mg/L) 


pH 


TEMP 
DEG. C. 

















Raw * 1 Set. t Filte 


r ( Treat. 1 mg/L 1 mg/L 


mg/L 1 Raw 1 Treat. 


Raw 


Treat. 




1 


1 45.00 1 1 


1 1 25.90 1 


1 1 


8.00 


7.60 


23.0 


2 


1 40.00 1 1 


t 1 26.90 1 


t I 


8.10 


7.30 


23.0 


3 


1 40.00 1 1 


1 1 31.20 1 


1 1 


7.90 


7.20 


23.0 


4 


1 40.00 1 1 


1 1 37.80 1 


1 I 


7.90 


7.10 


23.0 


5 


1 30.00 1 1 


1 1 28.30 1 


1 1 


7.90 


7.00 


23.0 


6 


35.00 1 1 


1 1 29.10 1 


1 ( 


7.90 


7.00 


23.0 


7 


30.00 1 1 


1 ** 0.34 1 29.30 1 


1 li 


7.60 


7.10 


23.0 


8 


21.00 1 1 


1 1 28.10 1 


1 1 


7.70 


7.00 


24.0 


9 


10.00 1 1 


1 1 26.70 1 


1 1 


7.80 


7.00 


24.0 


10 


12.00 1 1 


1 1 40.20 1 


1 1 


7,90 


7.00 


24.0 


11 


20.00 1 1 


t 1 29.40 1 


1 1 


8.00 


7.00 


24.0 


12 


60.00 1 1 


1 1 26.20 1 


t ':f: 


8.00 


7.00 


24.0 


13 


55.00 [ 1 


1 1 26.80 1 


1 1 


8.00 


7.00 


24.0 


14 


40.00 1 1 


1 1 33.40 1 


1 I 


8.10 


7 . 00 


24.0 


15 


44,00 1 1 


1 1 24.12 1 


1 I 


e.io 


7.00 


24.0 


16 


20.00 1 1 


1 ) 28.40 1 


1 1 


7.90 


7.15 


25.0 


17 


14.00 1 1 


1 1 27.52 1 


1 1 


e.io 


7.10 


25.0 


18 


22.00 1 1 


1 1 42.80 1 


1 1 


8.00 


7.20 


25.0 


19 


30.00 1 1 


1 1 41.30 1 


1 1 


8.00 


7.10 


23.0 


20 


35.00 1 1 


1 1 45.08 1 


1 1 


7.90 


7.00 ■ 


21.0 


21 


22.00 1 1 


1 1 30.10 1 


1 r 


7.90 


7.20 


21,0 


22 


30.00 1 1 


1 1 36.90 1 


i ll 


7.90 


7.10 


21.0 


23 


50.00 1 1 


1 1 39.30 1 


1 1 


7.90 


7.20 


22.0 


24 


40.00 1 1 


1 1 35.60 1 


1 1 


7.90 


7.20 


23.0 


25 1 


40.00 1 1 


1 1 30.20 1 


i 1 


7.90 


7.10 


22.0 


26 


45.00 1 1 


1 1 31.06 1 


1 1 


7.90 


7.00 


22.0 


27 


40.00 1 1 


1 1 33.20 


1 1 


7.90 


7.10 


22.0 


28 g 


40.00 1 1 


1 1 28.60 


1 1 


7.90 


7.20 


22.0 


29 1 


40.00 1 1 


1 1 40.00 1 


1 I 


7.90 


7.20 


22.0 


30 1 


30.00 1 1 


1 1 33.30 1 


1 r 


7.90 


7.20 


23.0 


31 1 


20.00 1 1 


1 1 20.40 1 


1 1 


7.90 


7.00 


22.0 



* Test was done on a DR2 spectrophotometer, which Is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICDLATE REMOVAL PROFILE ( SEP 1984 ) 





TORBIDITY (I 


'TO) 


1 COAGDLANT 


COAG. 


FILTER 1 METAL RES. 








DATE 






t 




AID 


AID 1 Al (mg/L) 




PH 


TEMP 
DEC. C. 























Raw * 1 Set. 


Filter 1 Treat. 


1 


rag/L 


mg/L 


mg/L 1 Raw I Treat. 


Raw 


1 Treat. 




1 


22.00 1 




1 


24.60 






7.90 


1 7.00 


22.0 


2 


21.00 1 




1 


20.60 






7.90 


1 7.00 


21.0 


3 


21.00 1 




r 


26.90 






7.90 


1 7.00 


21.0 


4 


20.00 1 


1 •• 0.06 


1 


33.30 






7.90 


1 7.10 


20.0 


5 


18.00 1 




1 


26.30 






7.80 


1 7.10 


18.0 


6 


18.00 1 




i 


9.22 






7.90 


1 7.10 


18.0 


7 


18.00 1 




1 


23.00 






7.85 


1 7.30 


18.0 


8 


18.00 1 




1 


18.30 






7.80 


1 7.10 


18.0 


9 


18.00 1 




1 


16.40 






7.80 


1 7.00 


18.0 


10 


18.00 1 




1 


22.10 






7.80 


1 7.10 


18.0 


11 


19.00 1 




1 


46.84 






7.80 


1 7.10 


19.0 


12 


19.00 1 




1 


23.12 






7.80 


1 7.10 


19.0 


13 


19.00 1 




1' 


26.90 






7.85 


1 7.10 


19.0 


14 


19.00 1 




1 


32.30 






7.90 


1 7,10 


19.0 


15 


17.00 ! 




li; 


19.30 






8.00 


1 7.10 


17.0 


16 


16.00 1 




1 


13.64 






8.00 


1 7.10 


16.0 


17 


17,00 1 




III 


36.66 






7.90 


1 7.10 


17.0 


18 


17.00 1 




1 


17.70 






7.80 


1 7.00 


17.0 


19 


17.00 ! 




1 


19.36 






7.90 


1 7.10 


17.0 


20 


18.00 1 




1 


25.77 






7.90 


1 7.10 


18.0 


21 


18.00 j 




1 


25.30 






7.90 


1 7,10 


18.0 


22 


18.00 1 




\ 


20.60 






7.90 


1 7.10 


18.0 


23 


18.00 ! 




f 


25.84 






7.90 


1 7,00 


18.0 


24 


18.00 1 




|. 


29.07 






7.90 


1 7.10 


18.0 


25 


18.00 1 




1 


23.66 






7.80 


1 7,10 


18.0 


26 


16.00 1 




1 


24.73 






7.90 


1 7,10 


16,0 


27 


16.00 1 




1. 


18.65 






7.90 


1 7,10 


16,0 


28 


15.00 1 




1 


23.60 






7.90 


1 7,10 


15.0 


29 


14.00 1 




1 


25.13 






7.90 


1 7.00 


14.0 


30 


12.00 1 




II 


33.35 






7.90 


1 7.20 


12.0 


31 






1 















* test was done on a DR2 spectrophotoaeter, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE 



( OCT 1984 ) 





1 TURBIDITY (FTO) 




COAGULANT 


COAG . 


FILTER 1 METAL RES. 








DATE 


1 

- 






AID 


AID 1 Al (mg/L) 


pa 


TEMP 




— 














DEG. C. 




Raw * 1 Set. 1 Filter | 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw | Treat. 


Raw 


Treat . 




1 


1 25.00 1 1 1 




1 19.21 




1 1 1 


1 7.80 


1 7.20 


1 12.0 


2 


1 25.00 1 1 1 




1 14.50 




1 1 1 


1 7.80 


1 7.10 


1 12.0 


3 


1 30.00 1 1 1 




1 33.67 




1 1 1 


1 7.90 


1 7.00 


1 12.0 


4 


1 35.00 1 1 ) 




1 30.33 




i 1 1 


1 7.80 


1 7 . 20 


12.0 


5 


1 20.00 f 1 1 ** 0.07 


1 22.50 




1 1 


i 7.80 


7.10 


12.0 


6 


1 23.00 1 1 1 




28.00 




1 I 


7.80 


7.10 


12.0 


7 


25.00 1 1 1 




21.10 




1 1 


7.80 


7.10 


12.0 


8 


20.00 1 1 1 




31.50 




1 1 


7.80 


7.10 


14.0 


9 


20.00 1 1 1 




29.63 




1 1 


7.80 


7.10 


14.0 


10 


15.00 1 1 1 




25.66 




1 t 


7.90 


7.10 


14.0 


11 


20.00 1 1 1 




40.71 




1 1 


7.90 


7.20 


14.0 


12 


15.00 1 1 1 




31.90 




1 1 


7.90 


7.10 


15.0 


13 


15.00 1 1 1 




23.10 




1 I 


7.90 


7.10 


15.0 


14 


25.00 1 1 1 




35.30 




1 1 


7.90 


7.10 


15.0 


15 


25.00 1 1 1 




35.60 




1 I 


7.90 


7.10 


15.0 


16 


30.00 1 1 1 




30.50 




1 I 


8.20 


7.20 


16.0 


17 


20.00 1 [ [ 




59.60 




i 1 


7.60 


6.90 


16.0 


18 


36.00 1 1 1 




21.90 




1 1 


8.00 


7.20 


16.0 


19 


50.00 1 1 1 




23.50 




1 1 


8.00 


7.30 


16.0 


20 


45.00 1 i 1 




34.30 




1 ■ 1 


7.90 


7.10 


16.0 


21 


50.00 ( 1 1 




30.30 




1 1 


7.90 


7.00 


15.0 


22 


45.00 1 1 1 




51.90 




1 1 


8.00 


7.10 


14.0 


23 


15.00 1 1 1 




23.60 




1 1 


7.90 


7.00 


13.0 


24 


7.00 1 1 1 




41,20 




1 1 


7.90 


7.00 


12.0 


25 1 


8.00 1 1 1 




46.80 




1 1 


7.90 


7.00 


12.0 


26 1 


10.00 1 1 1 




22.70 




1 1 1 


7.90 


7.00 


12.0 


27 1 


15.00 1 1 1 




26.10 




1 1 1 


7.90 


7.00 


11.0 


28 1 


15.00 1 1 1 




59.70 




1 1 1 


7.90 


7.00 


11.0 


29 1 


18.00 1 1 1 




28.20 




1 1 1 


7.80 1 


7.05 1 


13.0 


30 1 


16.00 1 1 1 




35.50 




t 1 1 


7.90 1 


7.00 1 


12.0 


31 1 


40.00 1 1 1 




36.70 




1 1 1 


7.80 1 


7.00 1 


12.0 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( WOV 1984 ) 





TDRBIDITY {FTUJ 


1 COAGULANT 


COAG. 


FILTER 1 METAL RES. 








1 DATE 






AID 


AID 1 Al (mg/L) 


pH 


TEMP 1 
DEG. C. 1 



















Raw * 1 Set. 1 Filte 


r 1 Treat. 1 mg/L 


mg/L 


mg/L 1 Raw | Treat. 


Raw 


Treat. 




1 1 


15.00 1 1 


1 1 23.90 






7180 


7.00 


11.0 1 


1 2 


11.00 1 1 


1 1 41.30 






7.90 


7.10 


9.0 1 


1 3 


20.00 1 1 


1 1 41.30 






7.90 


7.00 


7.0 I 


t 4 


35.00 1 1 


1 1 29.90 






7.80 


7.00 


7.0 1 


1 5 


15.00 1 1 


1 ** 0.07 1 47.70 






7.90 


7.10 


9.0 1 


1 6 


25.00 1 1 


1 1 35.40 






7.90 


7.00 


7.0 1 


1 7 


20.00 1 t 


I 1 33.70 






7.90 


7.00 


7.0 1 


1 8 


15.00 1 1 


I 1 27.20 






7.90 


7.00 


7.0 1 


1 9 


2.00 1 1 


I 1 30.70 






7.90 


7.00 


8.0 1 


1 10 


5.00 1 1 


1 1 35.90 






7.90 


7.00 


8.0 1 


1 n 


80.00 1 1 


1 1 52.90 






7.90 


7.00 


8.0 1 


1 12 


105.00 1 1 


1 1 49.80 






7.90 


7.10 


5.0 1 


1 13 


70.00 1 1 


1 1 30.80 






7.80 


7.10 


2.0 1 


1 14 


45.00 1 1 


1 1 23.00 






7.80 


7.20 


4.0 1 


1 15 


50.00 1 1 


1 1 17.60 






7.90 


7.20 


5.0 1 


1 16 


70.00 1 1 


1 1 24.20 






7,90 


7.10 


4.0 1 


1 17 


80.00 1 1 


1 1 33.70 






7.90 


7.10 


4.0 1 


1 18 


65.00 1 1 


1 1 44.10 






7.90 


7.00 


4.0 1 


1 19 


85.00 1 1 


1 1 33.40 






7.90 


7.10 


4.0 1 


1 20 ■ 


70.00 1 1 


1 1 31.60 






7.90 


7.10 


2.0" 1 


1 21 


80.00 1 1 


1 1 39.00 






7.90 


7.00 


2.0 1 


1 22 


40.00 1 1 


1 1 35.50 






7.90 


7.10 


2.0 1 


1 23 


80.00 1 1 


1 1 40.70 






7.80 


7.00 


1.0 1 


1 24 


50.00 1 1 


1 1 37.10 






7.90 


7.00 


1.0 1 


1 25 


30.00 1 1 


1 1 34.90 






7.90 


7.00 


1.0 1 


1 26 


25.00 1 1 


1 1 35.80 






7.90 


7.00 


2.0 1 


1 27 


30.00 1 1 


1 1 36.30 






7.90 


7.00 


2.0 1 


1 28 


21.00 1 1 


1 1 47.40 






7.80 


7.10 


4.0 1 


1 29 


20.00 1 1 


1 1 34.70 






7.90 


7.10 


3.0 1 


1 30 


15.00 1 1 


1 1 30.40 






7.90 


6.90 


3.0 1 


1 31 


1 1 















* Test was done on a DR2 spectrophotometer, 
** MOE Lab test results. 



which is not valid for low levels in treated water. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( DEC 1984 ) 





1 TORBIDITY (FTUJ 


1 COAGULANT 


COAG. 


FILTER 


METAL RES. 








DATE 




1 




AID 


AID 


Al (mg/L) 


pn 


1 TEMP 





















1 DEG, C. 




Raw * 1 Set. 1 Filter 


Treat. 1 


mg/L 


mg/L 


pig/L 


Raw 1 Treat. 


Raw 


Traat. 




1 


1 20.00 1 1 


1 1 


49.50 








1 7.90 


1 7.00 


1 3.0 


2 


1 15.00 1 1 


1 1 


37.10 








I 7.90 


1 7.10 


1 3.0 


3 


1 2.00 1 1 


1 1 


48.00 








8.00 


1 7.10 


1 3.0 


4 


1 10.00 1 1 


** 0.14 1 


47.70 








8.00 


1 7.20 


1 3.0 


5 


1 20.00 1 1 


1 


34,80 








8.00 


7.10 


1 1.0 


6 


1 25.00 1 1 


1 


44.40 








8.00 


7.00 


1 1.0 


7 


1 37.00 1 1 


1 


27,90 








8.00 


7.00 


1 1.0 


8 


1 25.00 1 1 


1 


28.80 








8.00 


7.10 


1 1.0 


9 


30.00 1 1 


;t 


34.50 








7.90 


7.10 


1 1.0 


10 


50.00 1 1 


( 


38.60 








7.90 


7.10 


1 1.0 


11 


50.00 1 1 


1 


31.80 








8.00 


7.20 


I 1.0 


12 


50.00 1 1 


1 


36.80 








8.00 


7,10 


1 1.0 


13 


65.00 1 1 


1 


44.20 








8.00 


7.00 


1 1.0 


14 


41.00 1 1 


1 


27.60 








7.90 


7.00 


1 1.0 


15 


50.00 1 [ 


t 


35.90 








7.90 


7.00 


i 1.0 


16 


42.00 1 1 


1 


35.80 








7.90 


7.10 


1 1.0 


17 


47.00 1 1 


1 


36.80 








7.80 


7.10 


1 4.0 


18 


40.00 1 1 


1 


45.40 








7.90 


7.10 


1 4.0 


19 


30.00 1 1 


1 


38.40 








8.00 


7.20 


1 2.0 


20 


35.00 1 1 


1 


42.60 








7.80 


7.10 


1 1.0 


21 


20.00 1 1 


i 


35.30 








7.80 


7.10 


1 1.0 


22 


250.00 1 1 


1 


108.50 








8.10 


7.20 


1 1.0 


23 


200.00 1 1 


1 


121.80 








8.00 


7.10 


1 1.0 


24 


300.00 1 1 


1 


113.30 








8.00 


7.20 


1 1.0 


25 


180.00 1 1 


1 


88.20 








8.00 


7.10 


1 1.0 


26 


40.00 1 1 


1 


78.60 








8.00 


7.10 


1 1.0 


27 1 


30.00 1 I 


1 


57.20 








7.90 


6.80 


1 1.0 


28 1 


65.00 1 1 


1 


46.20 








7.90 


6.80 


1 1.0 


29 1 


130.00 1 1 


1 


128.40 








7.90 


6.90 


1 2.0 


30 1 


120.00 1 1 


1 


86.90 








7.90 


6.90 


1 4.0 


31 1 


100.00 1 1 


1 


62.80 








7.90 


6.80 


i 4.0 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( JAN 1985 ) 





TURBIDITY <FTU) 




COAGDLANT I 


COAG. 


FILTER 1 METAL RES. 








DATE 








AID 


AID 1 Al (mg/L) 


pH 


TEMP 
DEC. C. 





















Raw * 1 Set . 1 Filter 1 


Treat, 


mg/L 


mg/L 


mg/L 1 RaM 1 Treat, 


Raw 1 Treat. 




1 


120.00 1 1 




128.40 






7.90 


7.00 


4.0 


2 


500.00 1 1 




207.00 






7.60 


7.00 


2.0 


3 


400.00 1 1 




109.50 






7.70 


7.20 


1.0 


4 


500.00 1 1 




142.70 






7.70 


7.20 


1.0 


5 


350.00 1 1 




112.50 






7.70 


7.10 


1.0 


6 


200.00 t 1 




122.60 






7.70 


7.10 


1.0 


7 


100.00 1 f 


•* 0.20 


80.40 






7.90 


6.60 


1.0 


8 


200.00 1 1 




102.70 






7.70 


6.60 


1.0 


9 


55.00 1 1 




80.50 






7.70 


6.60 


1.0 


10 


60.00 1 1 




58.90 






7.70 


6.80 


1.0 


11 


45.00 t 1 




52.70 






7.70 


6,90 


1.0 


12 


40.00 1 1 




68.70 






7.80 


6.90 


1.0 


13 


28.00 1 1 




44.30 






7.80 


7.00 


1.0 


14 


18.00 1 1 




64.00 






7.80 


6.90 


0.0 


15 


25.00 1 1 




42.70 






8.00 


6.90 


0.0 


16 


25.00 1 1 




36.50 






7.90 


7.00 


0.0 


17 


15.00 1 1 




36.60 






7.90 


7.10 


0.0 


le 


15.00 1 1 




40.60 






7.80 


7.10 


0.5 


19 


20.00 1 1 




65.20 






7.80 


7.20 


0.5 


20 


15.00 1 1 




45.70 




1 • f " 


7.80 


7.10 


1.0 


21 


15.00 1 ( 




31.20 






7.80 


7.00 


0.0 


22 


15.00 1 1 




36.10 






7.80 


7.10 


0.5 


23 


20.00 f 1 




19.90 






7.90 


7.10 


0.5 


24 


20.00 1 1 




26.90 






7.90 


7.20 


0.5 


25 


15.00 1 1 




20.20 






7.80 


7.20 


0.5 


26 


25.00 1 1 




24.60 






7.80 


7.10 


0.5 


27 


20.00 1 1 




15.70 






7.90 


7.10 


0.5 


26 


25.00 1 1 




27.80 






7.90 


7.20 


0.5 


29 


30.00 1 1 




27.00 






7.90 


7.20 


0.5 


30 


30.00 1 1 




34.30 






7.90 


7.10 


0.5 


31 


35.00 1 1 




21.50 






7.90 


7.10 


0.5 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
*• MOE Lab test results. 



WATER PLANT OPTIMIZATION STUDY 
BELLE RIVER WATER SYSTEM 



PAGE 2 OF 12 



TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( FEB 1985 J 





1 TORBIDITY 


(FTU) 


1 COAGOLANT 


COAG. 


FILTER 1 METAL 


RES. 










DATE 






1 




AID 


AID 1 Al (nig/L) 




PH 


' 


TEMP 
DEC. C. 




















"" 






Raw * 1 Set. 


1 Filter 


Treat . 1 


mg/L 


mg/L 


mg/L 1 Raw 


1 Treat. 


Raw 


1 Treat. 




1 


1 35.00 1 




1 1 


39.50 








1 7.90 




7.10 


1 0.5 


2 


1 10.00 1 




1 1 


35.80 








1 7.90 




7.10 


1 0.5 


3 


1 12.00 1 




1 1 


27.70 








1 7.90 




7.10 


1 0.5 


4 


1 10.00 1 




1 ** 0.09 1 


29.80 








1 7.80 




7.10 


1 0.5 


5 


1 11.00 1 




1 1 


26.70 








7.80 




7.10 


1 0.5 


6 


1 8.00 1 




1 1 


37.40 








7.90 




7.10 


0.5 


7 


1 15.00 1 




1 1! 


34.60 








7.90 




7.10 


0.5 


8 


1 11.00 1 




i 


27.90 








7.90 




7.10 


0.5 


9 


1 12.00 1 




t 111 


37.80 








7.90 




7.10 


0.5 


10 


1 9.00 1 




1 


36.80 








7.90 




7.00 


0.5 


11 


20.00 1 




I' 


27.50 






|i 


7.90 




7.10 


0.5 


12 


30.00 1 




1 


35.00 








7.90 




7.10 


0.5 


13 


30.00 1 




1 


35.20 








7.90 




7.10 


0.5 


14 


20.00 1 




1 


36.80 








7.90 




7.10 


0.5 


15 


20.00 1 




1 


34.30 








7.90 




7.10 


0.5 


16 


25.00 1 




1 


27.20 








7.80 




7.10 


0.5 


17 


20.00 1 




I 


29.90 








7.90 




7.10 


0.5 


IB 


2,00 1 




1 


33.70 








7.90 




7.10 


0.5 


19 


10.00 1 




1 


39,00 








7.90 




7.10 


0.5 


20 


5.00 1 




1 


20.90 








7.90 




7.10 


0.5 


21 


5.00 1 




J 


29.90 








7.80 




7.10 


0.5 


22 


5.00 1 




1 


33.50 








7.80 




7.10 


0.5 


23 


5.00 1 




1 


39.40 








7.90 




7.10 


0.5 


24 


7.00 1 




1 


61.80 








7.90 




6.90 


0.5 


25 


15.00 1 




1 


64.50 








7.90 




6.80 


0.5 


26 


45.00 1 




1 


123.70 








7.80 




6.90 


0.5 


27 


130.00 1 




1 


63.40 








7.60 




7.00 


0.5 


28 


85.00 1 




1 


60.20 








7.00 




6.60 


0.5 


29 


1 




1 


















30 1 


1 


ll 


1 


















31 1 


I 


1 ! 


I 



















* Test Mas done on a DR2 spectrophotometer, which Is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE < MAR 1965 ) 





TORBIDITY <FTO) 


1 COAGDLANT 


COAG. 


FILTER 


METAL RES. 








DATE 






AID 


AID 


Al (mg/L) 


pH 


TEMP 
















. . 


DEG. C. 




Raw * 1 Set. 1 Fllte 


r 1 Treat. | mg/L 


mg/L 


mg/L 


Raw i Treat. 


Raw 


Treat. 




1 


85.00 1 1 


1 1 61.60 








6.90 


6.80 


0.5 


2 


60.00 1 1 


1 1 39.40 








6.90 


6.80 


0.5 


3 


50.00 1 1 


1 1 36.70 








6.90 


6.90 


0.5 


4 


85.00 1 1 


1 ** 1.15 1 56.50 








6.90 


6.90 


0.5 


5 


40.00 1 1 


1 1 47.40 








6.90 


6.90 


0.5 


6 


75.00 1 1 


1 1 65.30 








7.50 


6.90 


0,5 


7 


125.00 1 1 


1 1 66.80 








7.70 


6.80 


0.5 


8 


95.00 1 1 


1 1 70.40 








7.50 


6.80 


0,5 


9 


80.00 1 1 


1 1 61.10 








7.70 


6.90 


0.5 


10 


120.00 1 1 


1 1 100,10 








7.80 


6.90 


0.5 


11 


110.00 1 1 


1 1 55.90 








7.60 


6.70 


0.5 


12 


55.00 ( 1 


1 1 53.10 








7.80 


6.80 


0.5 


13 


65.00 1 1 


1 1 51.40 








7.60 


6.90 


0.5 


14 


85.00 1 1 


1 1 73.90 








7.80 


6.90 


0.5 


15 


70.00 1 1 


g 1 52.80 








7.60 


6.90 


0.5 


16 


65.00 1 1 


1 1 61.60 








7.70 


6.90 


0.5 


17 


220.00 1 1 


1 1 78.20 








7.70 


6.90 


0.5 


18 


180.00 1 1 


1 1 90.30 








7.90 


6.90 


0.5 


19 


140.00 1 1 


1 1 74.20 








7.90 


6.80 


0.5 


20 


90.00 1 1 


1 1 92.20 








7,90 


6.90 


0.5 


21 


120.00 1 1 


1 1 68. 80 








7.90 


6.80 


1.0 


22 


60.00 1 1 


1 1 75.60 








7.90 


6.70 


1.0 


23 


50.00 1 1 


1 1 69.40 








7.90 


6.90 


1.0 


24 


50.00 1 1 


1 1 73.50 








7.90 


7.00 


1.0 


25 


80.00 1 1 


1 1 76.10 








7.90 


7.00 


1,0 


26 


45.00 1 1 


1 1 61.70 








7.90 


6.90 


1.0 


27 


45.00 1 1 


1 1 34.30 








7.90 


7.00 


1.5 


26 


20.00 1 1 


1 1 74.30 








7.90 


7.00 


2,0 


29 


55.00 1 1 


1 1 160.00 








7.90 


6.90 


4.0 


30 


400.00 1 1 


1 1 146.70 








7.90 


7.00 


6.0 


31 


500.00 1 1 


1 1 156.00 








8.00 


6.80 


4,0 



* Test was done on a DR2 spectrophotoneter, 
** MCE Lab test results. 



which Is not valid for low levels In treated water. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( APR 1985 ) 





1 TDRBIDITY (FTD) 




COAGULANT 


COAG. 


FILTER 


METAL RES. 








DATE 


1 

. . 






AID 


AID 


Al (mg/L) 


pH 


TEfff 
DEG. C. 




Raw * 1 Set. I Filter 


Treat. 


mg/L 


mg/L 


mg/L 


Raw 1 Treat. 


Raw 


Treat . 


1 


1 650.00 1 1 


1 ** 0.61 


1 167.90 






I 


7.90 


6.60 


1 4.0 


2 


I 500.00 1 1 




185.20 






I 


1 8.10 


6.80 


1 2.0 


3 


1 250.00 1 1 




172.10 






\ 


8.00 


6.90 


1 3.0 


4 


1 250.00 1 1 




121.40 






1 


7.90 


6.60 


4.0 


5 


1 300.00 t 1 




163.20 






1 


7.90 


6.80 


4.0 


6 


1200.00 1 1 




157.60 






1 


7.90 


6.90 


5.0 


7 


500.00 1 1 




171.30 






.1, 


7.90 


6.90 


5.0 


8 


220.00 1 1 




175.10 






1 


7.80 


6.80 


4.0 


9 


275.00 1 1 




171.30 






|i 


7.90 


6.80 


2.5 


10 


95.00 t 1 




95.10 






1 


7.90 


6.80 


3.0 


11 


140.00 1 1 




84.90 






1 


7.80 


6.70 


4.0 


12 


65.00 1 1 




41.20 






if 


7.90 


6.80 


4.0 


13 


100.00 1 I 




72.90 






I 


7.90 


6.80 


6.0 


14 


35.00 1 1 




79.80 






1 


7.90 


6.80 


8.0 


IS 


55.00 I I 




59.03 






1 


7.90 


6.90 


6.0 


16 


55.00 1 ! 




85.40 






1 


7.90 


6.90 


8.0 


17 


85.00 1 1 




77.20 






1 


7. 90 


7.00 


8.0 


18 


72.00 1 1 




78.20 






1 


7.90 


6.90 


7.5 


19 


80.00 1 1 




88.90 






1 


7.90 


6.90 


10.0 


20 


60.00 1 1 




77.60 






1 


7180 


6.90 


9.0 


21 


50.00 1 1 




52.50 






1 


7.90 


7.00 


10.0 


22 


40.00 1 1 




48.60 






,1 


7.90 


6.90 


10.0 


23 


33.00 1 1 




42.20 






1 


7.90 


6.90 


9.0 


24 


20.00 1 1 




54.00 






1 


7.90 


6.90 


9.0 


25 


15.00 i 1 




24.00 






1 


7.90 


6.90 


8.0 


26 1 


30.00 1 1 




28.80 






1 


7.90 


6.90 


10.0 


27 1 


25.00 1 1 




39.00 






1 


7.90 


6.90 


11.0 


28 1 


40.00 1 1 




44.90 






1 


7.90 


6.90 


12.0 


29 1 


35.00 1 t 




17.40 






1 


7.90 


6.90 


12.0 


30 1 


30.00 1 I 




39.00 






1 


7.90 


6.90 


12.0 


31 1 


1 1 1 










1 









* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
•* MOE Lab test results. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( MAY 1985 > 





TDBBIDITY (FTO) 




COAGOLAHT 1 COAG . 


FILTER 


METAL RES. 








DATE 






1 AID 


AID 


Al (mg/L) 


pH 


1 TEMP 

1 DEC. C. 




















Raw * 1 Set. 1 Filter 1 


Treat. 


mg/L t mg/L 


mg/L 


Raw 1 Treat. 


Raw 1 Treat . 




1 


30.00 i 1 




37.50 II 






7.90 


6.90 


1 14.0 


2 


55.00 1 1 




33.70 t 






7.90 


6.90 


1 14.0 


3 


55.00 I 1 




28.90 1 






7.90 


6.90 


1 12.0 


4 


55.00 1 1 




29.20 1 






7.90 


6.90 


1 12.0 


5 


50.00 1 1 




21.60 1 






7.90 


6.90 


I 12.0 


6 


15.00 1 1 


•* 0.13 


35.90 1 






7.90 


6.90 


1 14.0 


7 


35.00 1 1 




26.50 1 






7.90 


6.90 


1 14.0 


8 


35.00 1 1 




38.50 1 






7.90 


6.90 


1 14.0 


9 


5.00 1 1 




45.60 1 






7.90 


7.00 


1 13.0 


10 


25.00 1 1 




35.40 1 






7.90 


7.00 


1 14.0 


11 


30.00 1 1 




35.10 1 






7.90 


7.00 


1 14.0 


12 


15.00 1 1 




38.20 1 






7.90 


7.00 


1 15.0 


13 


15.00 1 1 




38.10 1 






7.90 


7.00 


1 15.0 


14 


35.00 1 1 




33.40 1 






7.90 


7.00 


1 16.0 


15 


20.00 1 1 




42.10 1 






7.90 


7.00 


1 17.0 


16 


1.00 1 1 




52.10 1 






7.90 


7.00 


1 17.0 


17 


10.00 1 1 




39.40 1 






7.90 


7.00 


1 17.0 


18 


35.00 1 1 




49.60 1 






7.90 


7.00 


1 15.0 


19 


20.00 1 1 




42.90 1 






7.90 


7.00 


1 15.0 


20 


10.00 1 r 




57.00 1 






7.90 


7.00 


1 16.0 


21 


20.00 1 1 




62.30 1 






7.90 


7.00 


1 16. 


22 


7.00 1 1 




38.30 1 






7.90 


7.00 


1 16.0 


23 


15.00 1 1 




45.90 1 






7.90 


7.00 


1 16.0 


24 


20.00 1 1 




34.70 1 






7.90 


7.00 


1 16.0 


25 


20.00 1 1 




33.10 1 






7.90 


7,00 


1 16.0 


26 


15.00 1 1 




43.80 1 






7.90 


7.00 


1 18.0 


27 


30.00 1 1 




39.70 






7,90 


7.00 


1 18.0 


28 


70.00 1 1 




53.60 






7.90 


7.00 


1 18.0 


29 


45.00 1 1 




66.10 1 






7.90 


7.00 


1 18.0 


30 


35.00 1 1 




47.20 1 






7.90 


7.00 


1 18.0 


31 


30.00 1 1 




28 . 90 1 






7.90 


7.00 


II 18.0 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels In treated water. 
** MCE Lab test results. 
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TABLE 2.1: PAHTICOIATE REMOVAL PROFILE < JON 1985 ) 





1 TURBIDITY (FTO) 




1 COAGULANT 


COAG. 1 


FILTER 


1 NETAL RES. 








DATE 


1 




1 




AID 1 


AID 


Al (mg/L) 


pH 


TEMP 









"^~ 














DEG. C. 




1 Raw * 1 Set. 1 Filter 


Treat, 


1 


mg/L 


mg/L 1 


mg/L 


Raw 1 Treat . 


Raw 


Treat . 




1 


1 40.00 1 1 




1 


47.50 






1 1 


1 7.90 


1 7,00 


1 18.0 


2 


1 20.00 1 1 




1 


74.00 






1 1 


1 7.90 


7.00 


1 18.0 


3 


1 60.00 1 1 


** 0,06 


1 


33.20 






1 1 


7.90 


7.00 


1 18.0 


4 


1 50.00 1 1 




1 


53.30 






1 1 


8.00 


7.00 


1 18.0 


5 


1 38.00 1 1 




1 


55.60 






1 1 


7.90 


6.90 


1 18.0 


6 


1 42.00 1 1 




1 


50.70 






1 1 


7.90 


7.00 


18.0 


7 


1 30.00 1 1 




1 


47.20 






1 1 


8.00 


7.00 


19.0 


8 


25,00 1 1 




1 


41.60 






1 1 


8,00 


7.00 


19.0 


9 


25,00 1 1 




t 


43.00 






i 1 


8.00 


7.00 


19.0 


10 


40.00 i 1 




1 


36.00 






1 


8.00 


7.00 


19.0 


11 


90.00 1 1 




1 


30.20 






1 


8.00 


7.00 


19.0 


12 


60.00 1 1 




i 


36.70 






1 


8.00 


7.00 


16.0 


13 


30.00 1 1 




I 


44.50 






1 


8.00 


7.00 


15.0 


14 


35.00 1 1 




J 


32.70 






1 


8.00 


7.00 


16.0 


15 


20.00 1 ! 




1 


6.02 






1 


8.00 


7.00 


16.0 


16 


25.00 1 1 




1 


52,80 






1 


8.00 


7.00 


16.0 


17 


50.00 1 1 




I 


35.90 






I 


8.00 


7.00 


17.0 


18 


40.00 1 1 




i 


48.90 






;r 


7.90 


7.00 


17.0 


19 


15.00 1 1 




I 


50.50 






1 


7.20 


7.00 


18.0 


20 


40,00 1 ( 




1 


45.00 






1 


7.00 


7.90 


18.0 


21 


60.00 1 [ 




1 


32.90 


f 




1 


7.80 


7.80 


18.0 


22 


50.00 1 1 




1 


49.90 






!l. 


7.90 


7.20 


18.0 


23 1 


40.00 1 1 




1 


58.40 






f 


7.90 


7.00 


18.0 


24 1 


30.00 1 1 




1 


33.70 






■:| 


7.90 


7.00 


19.0 


25 1 


20.00 1 1 




1 


52.10 






1 


7.85 


6.90 


19.0 


26 1 


15.00 1 1 




>. 


24.80 






I 


7.90 


6.90 


18.0 


27 1 


20.00 1 1 




i 


30.60 






\ 1 


7 . 85 1 


6.95 


18.5 


28 [ 


30.00 1 1 




1 


28.00 






1 1 


7.90 1 


7.00 


20.5 


29 1 


20.00 1 1 1 




1 


31.90 1 






1 1 


7.90 1 


7,00 


21.0 


30 1 


18.00 1 1 1 




f 


34,10 I 






III 1 


7.90 1 


7.00 


21.0 


31 1 


1 1 1 




i 


1 






1 1 









* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water, 
*• MOE Lab test results. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( JDL 1985 ) 





TORBIDITY (FTO) 


1 COAGDLANT ICOAG. 


FILTER 1 METAL RES, 








DATE 




1 1 AID 


AID 1 Al (mg/L) 




pH 


TEMP 














DEC. C. 




Raw * t Set. 1 Filte 


r 1 Treat. | mg/L 1 mg/L 


mg/L 1 Raw | Treat. 


Raw 


1 Treat. 




1 


20.00 1 1 


1 1 57.90 1 




7.90 


1 7.00 


21.0 


2 


15.00 1 1 


1 1 24.20 1 




7.90 


1 7.00 


21.0 


3 


20.00 1 1 


1 ** 0.21 1 34.30 1 




7.90 


1 7.00 


21.0 


4 


18.00 1 1 


1 1 41.80 1 




7.90 


1 7.00 


21.0 


5 


20.00 1 1 


1 1 37,30 1 




7.90 


1 7.00 


22.0 


6 


20.00 1 1 


t 1 27.80 1 




7.90 


1 7.00 


22.0 


7 


23.00 1 1 


t 1 37.00 1 




7.90 


1 7.00 


22.0 


e 


5.00 1 1 


1 1 39.10 1 




7.90 


1 7.00 


21.0 


9 


32.00 1 1 


1 1 55.15 1 




7.90 


1 7.00 


22.5 


10 


18.00 1 1 


1 1 43.40 1 




7.90 


1 7.00 


23.0 


11 


22.00 1 1 


[ 1 45.93 1 




7.90 


1 7.00 


22.5 


12 


22.00 1 1 


1 1 28.20 1 


1 1 


7.90 


1 7.00 


22.0 


13 


20,00 1 1 


1 1 32.70 1 




7.90 


1 7.00 


22.5 


14 


15.00 1 1 


1 f 30.00 1 




7.90 


1 7.00 


22.5 


15 


15.00 1 1 


1 t 34.00 1 




7.90 


1 7.00 


23,0 


1€ 


35.00 1 1 


1 1 34.00 1 




7.90 


1 7.00 


24.0 


17 


15.00 1 1 


1 1 38.90 \ 




7.90 


1 7.00 


23.0 


18 


25.00 1 1 


1 1 41.70 1 




7.90 


1 7.00 


23.0 


19 


30.00 1 1 


1 1 28.20 1 




7.90 


1 7.00 


23.0 


20 


25.00 1 1 


1 1 37.90 1 




7.90 


1 7.0O 


23.0 


21 


25.00 1 1 


1 1 37.20 1 




7.90 


1 7.00 


23.0 


22 


35.00 1 1 


1 1 29.10 1 




7.90 


1 7.00 


22.0 


23 


30.00 1 1 


1 1 30.00 1 




7.90 


1 7.00 


22.0 


24 


15.00 1 1 


1 1 31.50 1 




7.90 


1 7.00 


22.0 


25 


20.00 1 1 


1 1 32.50 1 




7.90 


1 7.00 


23.0 


26 


56.00 1 1 


1 1 31.60 1 




7.90 


I 7.00 


24,0 


27 


30.00 1 1 


1 1 41.30 




7.90 


1 7.00 


24.0 


28 


20.00 1 1 


1 1 42.50 




7.90 


1 7.00 


24.0 


29 


30.00 1 1 


i| 1 34.30 1 




7.90 


( 7.00 


25.0 


30 


60.00 1 1 


1 1 49.20 1 




7.90 


( 7.00 


23.5 


31 


30.00 1 1 


1 1 30.90 1 




7.90 


1 7.00 


23.0 



* Test was done on a DR2 spectrophotometer, which Is not valid for low levels in treated water. 
*• MOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( ADG 1985 ) 





1 TORBIDITY (FTO) 




1 COAGULANT 


COAG. 


FILTER 


METAL RES. 








1 DATE 










AID 


AID 


Al (mg/L) 


pH 


TEMP 






















DEG . C . 




Raw * 1 Set. 1 Filter 


Treat. 




mg/L 


mg/L 


mg/L 


Raw 1 Treat. 


Raw 


Treat. 




1 1 


1 45.00 1 1 






40.50 








1 7.90 


1 7.00 


1 21.0 


1 2 


1 50.00 i 1 






32.40 








7.90 


7.00 


1 20.5 


1 3 


1 35.00 1 1 






36.40 








7.90 


7.00 


1 21.0 


1 4 


1 20.00 1 1 






43.50 








7.90 


7.00 


1 22.0 


1 5 


1 25.00 1 1 






40.90 








7.90 


7.00 


1 22.0 


1 6 


1 10.00 1 1 


** 0.08 




44.40 








7.90 


7.00 


22.0 


1 7 


1 10.00 1 1 






57.90 








7.90 


7.00 


22.0 


1 e 


5.00 1 1 






54.90 








7.90 


7.00 


22.0 


1 9 


22.00 1 1 






40.40 






1 


7.90 


7.00 


23.0 


1 10 


20.00 1 1 






38.30 








7.90 


7.00 


23.0 


1 11 


22.00 1 1 






37.00 








7.90 


7.00 


23.0 


1 12 


20.00 1 1 






46.30 








7.90 


7.00 


22.0 


1 13 


22.00 1 1 






58.60 








8.00 


7.20 


22.0 


1 14 


22.00 1 1 






51,90 








8.10 


7.20 


23.0 


1 15 


20.00 1 1 






64.80 








8.00 


7.20 


23.0 


I 16 


100.00 1 1 






62.40 








8.00 


7.10 


23.0 


1 17 


15.00 1 1 






35.60 








7.90 


7.10 


23.0 


1 18 


15.00 1 1 






25.90 








8.00 


7.10 


22.0 


1 19 


12.00 1 1 






17.00 








7.90 


7.10 


21.5 


f 20 


12.00 1 1 


' 




17.70 








7.90 


7.10 


21.5 


21 


5.00 1 1 






59.70 








7.90 


7.00 


21.0 


22 


10.00 1 1 






24.90 








7.90 


7.00 


21.0 


23 


10.00 1 1 






17.50 








7.90 


7.00 


21.5 


24 


7.00 1 1 






25.40 








7.90 


7.00 


21.5 


25 1 


5.00 1 1 






36.70 








7.90 


7.00 


21.5 


26 1 


10.00 1 1 






30.00 








7.90 1 


7.00 


22.0 


27 1 


5.00 1 1 1 






48.30 








7.90 1 


7.00 


22.0 


28 1 


20.00 1 1 1 






30.00 








7.80 1 


6.90 


22.0 


29 1 


15.00 1 1 1 






27.90 








7.80 1 


6.90 


22.5 


30 1 


15.00 1 1 1 






19.20 








7.90 1 


6.90 


22.5 


31 1 


20.00 1 1 1 






43.30 








7.90 1 


7.00 


22.0 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICDLATE REMOVAL PROFILE ( SEP 1985 > 





TORBIDITY (FTO) 


1 COAGULANT 


COAG. 


FILTER 


flETAh RES. 








DATE 






AID 


AID 


Al <ing/L) 


pH 


TEMP 










— — — .»— .. 









DEG. C. 




Raw * 1 Set. | Filter ! 


Treat. | mg/L 


mg/L 


mg/L 


Raw t Treat. 


Raw 


Treat. 




1 


25.00 1 1 1 


1 37.00 






1 


8.00 


7.00 


20.5 


2 


20.00 1 1 1 


1 42.80 






I 


8.00 


7.00 


21.5 


3 


20.00 1 1 1 * 


* 0.12 1 33.10 






1 


8.00 


7.00 


21.0 


4 


15.00 1 1 1 


i 29.50 






1 


8.00 


7.00 


23.0 


5 


12.00 1 1 1 


1 20.30 






1 


7.90 


7.10 


23.0 


6 


10.00 1 1 1 


1 30.80 






1 


7.90 


7.20 


23.5 


7 


e.oo 1 1 1 


1 30.70 






t 


7.90 


7.10 


23.5 


8 


6.00 1 1 1 


1 27.60 






1 


7.90 


7.20 


24.0 


9 


2.00 1 1 1 


1 51.60 






1 


7.90 


7.20 


24,0 


10 


15.00 i 1 1 


t 24.80 






1 


7.90 


7.20 


24.0 


11 


50.00 1 1 1 


1 29.90 






'I 


7.90 


7.20 


21.0 


12 


50.00 1 1 1 


1 40.40 






1 


8.00 


7.10 


20.0 


13 


52.00 1 1 1 


I 39.50 






1 


8.00 


7.10 


16.0 


14 


45.00 1 1 1 


1 35.10 






1 


8.00 


7.20 


15.0 


15 


40.00 1 1 1 


1 27,20 






1 


8.00 


7.20 


17.0 


16 


3S.00 1 1 1 


1 23.80 






1 


8.00 


7,10 


17.5 


17 


40.00 1 1 1 


1 40.20 






it 


8.00 


7.10 


17.0 


18 


40.00 1 1 1 


1 43.80 






1 


8.00 


7.10 


18.5 


19 


30.00 ( 1 1 


1 22.15 






1 


8.00 


7.10 


18.5 


20 


18.00 1 1 1 


1 20.50 






r 


7.90 


7.10 


19.5 


21 


25.00 t 1 1 


1 39.70 






1 


7.90 


7.00 


19. C 


22 


30.00 1 1 1 


1 51.30 






1 


7.90 


7.00 


18.5 


23 


35.00 1 1 1 


1 49.80 






1 


7.90 


7.10 


19.0 


24 


40.00 1 1 1 


1 44.20 






1 


7.90 


7.00 


19.5 


25 


35.00 1 1 1 


1 49.60 






1 


7.90 


7.10 


18.0 


26 


40.00 1 1 1 


1 43.80 






1 


7.90 


7.10 


17.0 


27 


50.00 1 1 1 


1 38.30 






'1 


7.90 


7.10 


17.0 


28 


35.00 1 1 1 


1 53.50 






1 


7.90 


7.00 


16.0 


29 


35.00 1 1 1 


1 55.90 






J 


7.90 


7.00 


16.0 


30 


35.00 t 1 1 


1 41.40 






I 


7.90 


7.10 


16.5 


31 










1 









* Test was done on a DR2 spectrophotoneter, 
** MOE Lab test results. 



which is not valid for low levels in treated water. 
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TABLE 2.1: PARTICDLATE REMOVAL PROFILE ( OCT 1985 ) 





TURBIDITY (FTO) 




1 COAGULANT I COAG . 


FILTER 


METAL RES. 








DATE 






1 1 AID 


AID 


Al (mg/L) 


pH 


TEMP 
DEG. C. 





















Raw * 1 Set. 1 Filter 


Treat . 


f mg/L 1 mg/L 


mg/L 


Raw 1 Treat. 


Raw 


Treat. 




1 


1 45.00 1 1 




1 51.20 1 






1 8,00 


1 7.10 


1 16.0 


2 


1 40.00 1 1 




r 47.70 1 






1 8.00 


1 7.10 


1 14.5 


3 


1 25.00 1 1 




( 50.70 1 






7.90 


7.10 


1 14.5 


4 


1 30.00 1 1 




1 36.20 1 






7.90 


7.20 


1 14.5 


5 


20.00 1 1 




1 49.40 1 






7.90 


7.00 


14.0 


6 


18.00 1 1 




1 73.20 1 






7.90 


7.00 


14.0 


7 


15.00 1 I 


** 0.16 


1 52.50 1 






7.90 


7.10 


13.5 


6 


10.00 1 l; 




1 28.60 1 






7.90 


7.10 


13.0 


9 


10.00 1 1 




1 50.90 1 






7.90 


7.10 


13.0 


10 


10.00 1 1 




1 31.00 1 






7.90 


7.10 


13.5 


11 


15.00 1 1 




1 28.70 1 






7.90 


7.20 


13.0 


12 


15.00 1 1 




1 18.70 1 






7.90 


7.10 


13.0 


13 


10.00 1 1 




1 42.80 1 






7.90 


7.10 


13.0 


14 


8.00 1 1 




1 39.50 1 






8.00 


7.10 


13.0 


15 


5.00 1 1 




1 35.40 1 






7.90 


7.10 


14.0 


16 


20.00 1 1 




1 34.60 1 






7.90 


7.00 


14.0 


17 


10.00 1 1 




1 39.60 1 






7.90 


7.00 


13.0 


18 


5.00 1 1 




1 11.80 1 






7.90 


7.00 


13.0 


19 


450.00 1 1 




1 74.30 1 






7.90 


7.00 


13.0 


2D 


500.00 1 1 




1 177.40 1 






7.90 


7.00 


1310 


21 


55.00 1 1 




1 70.90 1 






8.00 


7.20 


12.0 


22 


150.00 1 1 




1 80.00 1 






8.00 


7.10 


12.0 


23 


80.00 1 1 




1 70.00 1 






7.90 


7.00 


12.0 


24 


115.00 1 1 




1 101.40 1 






7.90 


7.10 


13.0 


25 


110.00 1 1 




1 97.60 1 






7.90 


7.10 


13.5 


26 1 


45.00 1 1 




1 99.70 1 






7.90 


7.00 


13.0 


27 1 


40.00 1 1 




1 112.20 






7.90 


7.00 


13.0 


28 1 


60 .00 1 1 




1 86.30 






7.90 


7.20 


12.0 


29 1 


145.00 1 1 




1 48.40 1 1 






7.90 


7.00 


10.0 


30 1 


140.00 1 1 




I 7S.50 1 1 






7.90 1 


7.00 


9.0 


31 1 


95.00 1 ( 1 




1 89.90 1 1 






7.90 1 


7.00 1 


9.0 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** HOE Lab test results. 



HATER PLAKT OPTIMIZATION STUDY 
BELLE RIVER WATER SYSTEM 



PAGE 11 or 12 



TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( NOV 1985 ) 





TURBIDITY 


(FTO) 




1 COAGULANT I COAG. 


FILTER 


METAL RES. 








DATE 








1 1 AID 


AID 


Al (rag/L) 


1 pH 


TEMP 








~ 












DEG. C. 




Raw • 1 Set. 


1 Filter 


1 


Treat. | mg/L 1 rog/L 


mg/L 


Raw 1 Treat. 


1 Raw 


Treat . 




1 


55.00 1 






1 75.60 1 




1 1 


1 7.90 


7.00 


9.0 


2 


75.00 1 






1 78.40 1 






1 7.90 


7.00 


9.0 


3 


55.00 1 






1 76.10 1 






1 7.90 


7.00 


10.0 


A 


45.00 1 




t ** 


0.43 1 67.90 1 






1 7.90 


7.00 


11.0 


5 


140.00 1 






1 120.90 1 






1 7.90 


7.10 


10.0 


6 


100.00 1 






1 109,10 1 






1 8.00 


7.10 


10.0 


7 


80.00 1 






1 93.80 1 






1 8.00 


7.00 


9.0 


e 


90.00 1 






1 84.70 1 






1 7.90 


7.00 


8.5 


9 


85.00 1 






|: 100.70 1 






1 7.90 


7.00 


8.0 


10 


85.00 1 






1 122.50 1 






1 8 . 00 


7.20 


8.0 


11 


140.00 1 






1 137.90 1 






1 8.00 


7.20 


6.0 


12 


500.00 1 






t 125.80 1 






1 8.10 


7.20 


6.0 


13 


300.00 1 






1 126.80 1 






1 8.00 


7.10 


6.5 


14 


140.00 1 






1 111.50 1 






1 8.00 


7.10 


7.0 


15 


180.00 1 






1 132.40 1 






1 7.90 


7.10 


7.0 


16 


500.00 1 






1 122.70 1 






1 7.90 


7.00 


7.0 


17 


300.00 1 






1 153.50 1 






1 7.90 


7.00 


7.0 


18 


200.00 1 






1 135.10 1 






1 7.90 


7.10 


7.0 


19 


300.00 1 






1 138.90 1 






1 7.90 


7.10 


8.0 


20 


250.00 ( 






1 132.80 1 






1 7.70 


7.00 


9.0 


21 


280.00 1 






1 159.00 1 






1 7.70 


6.90 


7.0 


22 


400.00 1 






1 119.20 1 






1 7.70 


6.70 


5.0 


23 


250.00 1 






1 122.00 1 






1 7.70 


6.60 


5.0 


24 


180.00 1 






1 125.00 1 






1 7.70 


6.80 


4.0 


25 


150.00 1 






1 104.30 1 






1 7.70 


6.60 


4.0 


26 


160.00 1 






1 124.60 1 






1 7.70 


6.90 


4.0 


27 


100.00 1 






1 132.20 






1 7.90 


6.90 


4.0 


2S 


220.00 1 






1 127.00 






1 7.90 


6.50 


3.0 


29 


180.00 1 






1 106.20 1 






1 7.90 


6.70 


3.0 


30 


350.00 1 






1 121.60 1 






1 7.90 


7.10 


3.0 


31 








1 1 













* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 

•* HOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( DEC 1985 ) 





( TURBIDITY (FTO» 


1 COAGULANT 


COAG. 


FILTER 


METAL RES. 








DATE 






AID 


AID 


Al <mg/L) 


pH 


TEMP 
DEC. C. 












"""■"^ *»«— — _ 




— — 




Raw * 1 Set. | Filte 


r 1 Treat. | mg/L 


mg/L 


mg/L 


Raw 1 Treat. 


Raw 


Treat. 




1 


) 100.00 1 1 


1 1 110.70 






1 


1 7.90 


1 7.00 


1 3.0 


2 


1 120.00 1 1 


1 ** 0.12 1 156.30 






1 


7.90 


1 6.80 


3.0 


3 


1200.00 1 1 


1 1 95.00 






1 


7.90 


1 6.80 


1.0 


4 


1 70.00 1 1 


1 1 111.10 






1 


7.90 


1 6.80 


1,0 


5 


1 120.00 1 1 


1 1 124.90 






( 


7.90 


6.80 


1.0 


6 


1 130.00 1 I 


1 1 94.30 






1 


7.90 


6.80 


1.0 


7 


40.00 1 1 


1 1 86.70 




1 


1 


7.90 


6.70 


1.0 


e 


60.00 1 1 


1 1 114.10 






1 


7.90 


6.70 


1.0 


9 


60.00 1 1 


1 1 90.10 






1 


7.90 


6.70 


2.0 


10 


45.00 1 1 


1 1 113.50 






1 


7.90 


6.70 


2.0 


11 


55.00 1 1 


1 1 115.40 






1 


7.90 


6.70 


2.0 


12 


65.00 1 1 


t 1 112.50 






1 


7,90 


6.80 


2.0 


13 


110,00 1 1 


1 1 81.90 






1 


7.90 


6.80 


2.0 


14 


80.00 1 1 


1 1 103.60 






1 


7.90 


7,00 


1.0 


15 


50.00 1 1 


1 1 98.40 






■|' 


7.90 


7.00 


1.0 


16 


50.00 1 1 


1 1 82.80 






1 


7.90 


6.90 


1.0 


17 


45.00 1 1 


1 1 99.00 






1 


7.90 


6.90 


0.5 


18 


40.00 1 i 


1 1 66.70 






1 


7.90 


7.00 


0.5 


19 


35.00 1 1 


1 1 53.10 






1 


7.90 


7.00 


1.0 


20 


30.00 1 1 


1 1 46.00 






I 


7.90 


7.00 


1.0 


21 


30.00 1 1 


1 1 56.40 






t 


7.90 


7.00 


1.0 


22 1 


25.00 1 1 


1 1 81.20 






1 


7.90 


7.00 


1.0 


23 ! 


35.00 1 1 


1 1 51.70 






1 


7.90 


7.00 


1.0 


24 1 


30.00 1 t 


1 1 50.60 






1 


7.90 


7.00 


1.0 


25 1 


30.00 1 1 


1 1 47.80 






1 


7.90 


7.00 


1.0 


26 1 


25.00 1 1 


1 1 33.60 






1 


7.90 


7.00 


1.0 


2? 1 


30.00 1 1 


1 1 56.70 






i 


7.90 


7.00 


1.0 


28 1 


30.00 1 1 


1 1 48.60 






1 


7.90 


7.00 


1.0 


29 [ 


22.00 1 1 


I 1 39.30 






1 


7.90 


7.00 


1.0 


30 1 


25.00 1 1 


1 1 35.80 






1 


7.90 


7.00 


1.0 


31 1 


25.00 1 I 


1 1 17.90 






1 


7.90 


7.00 1 


1.0 



* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JAN 1986 ) 





TURBIDITY (FTO) 1 COAGULANT 1 COAG . 


FILTER 


METAL RES. 








DATE 




1 1 AID 


AID 


Al <mg/L) 


pH 


TEMP 

















DEG. C. 




Raw * 1 Set. 


Filter 1 Treat. | mg/L 1 mg/L 


mg/L 


Raw 1 Treat . 


Raw 


Treat. 




1 


22.00 1 


1 1 35.70 i 




f 


7.90 


1 7.00 


1.0 


2 


20.00 1 


1 1 39.50 1 




1 


7.90 


1 7.00 


1.0 


3 


18.00 1 


1 1 36.90 1 




1 


7.90 


I 7.00 


1.0 


4 


20.00 1 


1 1 34.10 1 




1 


7.90 


7.00 


1.0 


5 


20.00 1 


1 1 39.70 [ 




1 


7.90 


7.00 


1.0 


6 


10.00 1 


1 ** 0.60 1 32.40 1 




( 


7.90 


7.00 


1.0 


7 


15.00 1 


1 1 31.90 1 




1 


7.90 


7.00 


1.0 


8 


15.00 1 


1 1 36.70 1 




1 


7.90 


7.00 


1.0 


9 


15.00 1 


1 1 35.40 1 




J 


7.90 


7.00 


1.5 


10 


15.00 1 


1 1 27.70 1 




1 


7.90 


7.00 


2.0 


11 


5.00 1 


1 1 26.80 1 




t 


7.90 


7.00 


1.5 


12 


5.00 1 


1 1 37.00 1 




1 


7.90 


7.00 


1.5 


13 


0.10 1 


1 1 27.20 1 




1 


7.90 


7.00 


2.0 


14 


0.10 1 


1 1 20.80 1 




1 


7.50 


7.10 


1.5 


15 


0.10 1 


1 1 28.30 1 




1 


7.50 


7.10 


2.0 


16 


0.10 1 


1 1 20.40 1 




1 


7.70 


7.10 


2.0 


17 


0.10 1 


1 1 20.40 1 




1 


7.70 


7.00 


2.0 


18 


0.10 1 


1 1 20.40 1 




1 


7.70 


7.00 


2.0 


19 


0.10 1 


1 1 28.10 1 




1 


7.70 


7.00 


2.0 


20 


O.IO 1 


1 1 28.30 1 




1 


7.70 


7.10 


1.5 


21 


2.00 1 


1 1 42.40 1 




1 


7.80 


7.10 


1.0 


22 


35.00 1 


1 1 41.50 1 




i» 


7.90 


7.00 


2.0 


23 


10.00 1 


i 1 13.90 1 




1 


7.90 


7.00 


2.0 


24 


10.00 1 


1 1 21.60 1 




1 


7.90 


7.00 


2.0 


25 


5.00 1 


1 1 14.40 1 




1 


7.90 


7.00 


2.0 


26 


6.00 1 


1 1 41.20 1 




1 


7.90 


7.00 


2.0 


27 


5.00 1 


1 1 26.40 




1 


7.90 


7.00 


1.0 


28 


3.00 [ 


1 1 20.60 




1 


7.90 


7.00 


1.0 


29 


10.00 1 


1 1 20.80 1 




1 


7.90 


7.00 


1.0 


30 


5.00 1 


1 1 21.20 1 




1 


7.90 


7.00 


1.0 


31 


0.10 1 


1 1 19.00 1 




1 


7.90 


7.00 


1.0 



* Test was done on a DR2 spectrophotometer, which Is not valid for low levels in treated water. 
** HOE Lab test results. 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( FEB 1986 ) 





TURBIDITY 


(FTD) 




COAGOLAMT 


COAG. 


FILTER 


METAL RES. 










DATE 










AID 


AID 


Al (mg/L) 




pH 




TEMP 
DEG. C. 




















~~ 







Raw • 1 Set. 


1 Filter 1 


Treat. 


mg/L 


mg/L 


mg/L 


Raw 1 Treat . 


Raw 


1 Treat. 




1 


0.10 ) 






20.60 






1 1 


7.90 




7.10 


1 1.0 


2 


2.00 1 






20.80 






1 1 


7.90 




7.00 


1.5 


3 


0.10 1 


1 1 ** 


0.10 


28.40 






I 


7.90 




7.00 


1.0 


4 


12.00 I 






21.70 






1 1 


7.90 




7.00 


1.0 


5 


15.00 1 






28.30 






1 


7.90 




7.00 


1.5 


6 


50.00 1 






26.30 






1 


7.90 




7.00 


2.0 


7 


350.00 1 






113.50 






1 


7.90 




7.00 


2.0 


e 


100.00 1 






92.00 






I 


7.70 




7.00 


1.5 


9 


70.00 1 






83.30 






] 


7.70 




6.80 


1.5 


10 


15.00 1 






55.50 






I 


7.70 




6.70 


1.0 


11 


18.00 1 






35.60 






„|i 


7.90 




7.00 


2.0 


12 


10.00 t 






41.70 






I 


7.90 




7.00 


2.0 


13 


15.00 1 






34.30 






1 


7.90 




7.00 


1.5 


14 


15.00 1 






35.80 






1 


7.90 




7.00 


2.0 


15 


15.00 1 






40.00 






1 


7.70 




7.00 


2.0 


16 


15.00 1 






46.80 






1 


7.70 




6.80 


2.0 


n 


10.00 1 






22.50 






1 


7.70 




6.80 


2.0 


18 


12.00 1 






24.00 






1 


7.70 




6.80 


2.0 


19 


12.00 1 






40.20 






I 


7.80 




6.80 


2.0 


20 


10.00 1 






24.20 






1 


7.70 




7.10 


2.0 


21 


20.00 1 






35.30 






1 


7.70 




7.00 


2.0 


22 


20.00 1 






22.70 






1 


7.80 




7.00 


2.0 


23 


18.00 1 






23.20 






I 


7.80 




7.00 


2.0 


24 


15.00 1 






34.40 






I; 


7.70 




7.00 


1.0 


25 


15.00 1 






22.70 






1 


7.80 




7.00 


1.0 


26 


15.00 1 






23.30 






ii: 


7.80 




7.00 


1.0 


27 


50.00 1 






35.10 






t' 


7.80 




7.10 


1.0 


28 


15.00 I 






32.10 






1) 


7.60 




6.90 


0.5 


29 


1 












I 










30 


i; 










, i. 


l< 




1 






31 


J( 


} i 


1 






• 1 tl 




1 


1 





* Test was done on a DR2 spectrophotometer, which is not valid for low levels in treated water. 
** MOE Lab test results. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( MAR 1986 ) 





TDRBIDITY (FTD) 




COAGULANT I COAG. I FILTER 1 MET 


AL RES. 1 






DATE 










1 AID 1 AID 1 Al 


(mg/L) 1 pH 


TEMP 
DEG. C. 





















Raw 


Set. 


Filter 


Treat. 


ng/L 1 fflg/L 1 mg/L 1 Raw | Treat, i Raw 


Treat. 




1 


26.00 






0.05 


32.10 1 1 1 


1 1 7.60 


6.80 


0.5 


2 


21.00 






0.08 


34.70 1 1 1 


;|( 1 7.60 


6.80 


0.5 


3 


13.30 


3.50 


0.28 


0.07 


45.50 1 1 1 


I 1 7.60 


6.80 


1.5 


4 


13.60 


1.90 


0.18 


0.08 


46.50 1 1 1 


1 1 7.40 


6.90 


3.0 


S 


12.00 


1.40 


0.07 


0.07 


34.60 1 1 1 


1 1 7.40 


6.90 


3.0 


6 


35.00 


5.40 


0.16 


0.14 


86.30 1 1 1 


1 1 7.60 


7.00 


2.0 


7 


46.00 


3.20 


0.18 


0.25 


59.40 1 1 1 


1 1 7.50 


6.80 


2.0 


8 


25.00 


9.70 


0.O9 


0.11 


56.20 1 f 1 


1 1 7.60 


6.90 


2.0 


9 


12.60 


2.80 


0.O8 


0.06 


45.10 1 1 1 


1 1 7.60 


6.90 


2.0 


10 


10.10 


3.50 


0.08 


0.13 


36.90 1 1 1 


1 I 7.60 


6.90 


2.0 


11 


171.00 


28.40 


0.20 


0.19 


113.50 1 1 1 


1 1 7.90 


6.90 


2.0 


12 


159.00 


14.30 


0.09 


0.14 


85.30 1 1: 1 


1 1 7.90 


6.90 


2.0 


13 


124.00 


6.10 


0.07 


0.07 


80.70 1 f 1 


1 1 7.90 


6.90 


2.0 


14 


140.00 


8.70 


0.10 


0.06 


72.20 1 I I 


1 1 7.90 


6.90 


2.0 


15 


140.00 


7.40 


0.08 


0.06 


93.70 1 1 1 


1 1 7.80 


7.00 


2.0 


16 


142.00 


6.20 


0.10 


0.07 


89.00 1 I 1 


1 17. 80 


6.90 


3.0 


17 


63.00 


7.20 


0.12 


0.09 


72.80 1 t 1 


1 17.60 


6.50 


3.0 


18 


39.00 


3.20 


0.05 


0.05 


78.00 1 1 1 


1 1 7.70 


6.80 


4.0 


19 


34.00 


11.60 


0.07 


0.07 


142.40 1 i 1 


1 1 7.60 


6.80 


3.0 


20 


500.00 


11.50 


0.09 


0.07 


170.50 1 1 1 


1 • 1 7.90 


6.50 


2.0 


21 


59.00 


6.75 


0.07 


0.06 


99.00 1 g 1 


1 1 7.80 


6.70 


2.0 


22 


30.00 


2.50 


0.03 


0.05 


58.30 1 1 1 


1 1 7.80 


6.90 


2.0 


23 


22.00 


2.20 


0.04 


0.05 


59.80 1 1 1 


1 1 7.90 


7.00 


2.0 


24 


82.00 


4.90 


0.07 


0.05 


58.80 1 1 1 


! 1 7.90 


6.90 


2.0 


25 


38.00 


2.80 


0.06 


0.04 


67.50 1 1 1 


1 1 7.80 


7.00 


4.0 


26 


32.00 


2.80 


0.06 


0.07 


68.90 1 1 1 


1 1 7.70 


7.00 


5.0 


27 


65.00 


2.60 


0.05 


0.07 


82.70 1 1 


1 1 7.80 


6.80 


7.0 


28 


40.00 


2.60 


0.04 


0.05 


42.50 1 1 


1 1 7.70 


6.90 


7.0 


29 


18.20 


1.40 


0.04 


0.05 


43.80 1 1 I 


1 1 7,80 


6.90 


7.0 


30 


24.00 


1.70 


0.04 


0.05 


50.20 1 1 1 


1 1 7.80 


6.90 


7.0 


31 


39.00 


2.90 


0.O7 


0.04 


57.40 1 1 1 


i 1 7.80 


6.90 


7.0 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( APR 1986 ) 





TURBIDITY (FTO) 




COAGULANT ICOAG. 


FILTER 1 METAL RES. 








DATE 








: 


1 AID 


AID 1 Al (mg/L) 


pfl 


TEMP 
DEC. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 1 mg/L 


mg/L 1 Raw 1 Treat. 


Raw 




Treat. 


1 


1 21.00 


1 2.40 


1 0.07 


1 0.03 


1 50.90 1 


1 1 1 


t 7.90 


1 7.00 


1 7.0 


2 


35.00 


1 1.90 


1 0.06 


1 0.04 


1 52.40 1 


1 1 


7.70 


6.90 


8.0 


3 


31.00 


1 2.70 


1 0,07 


1 0.05 


1 41.50 1 


1 t 


7.90 


1 6.90 


1 9.0 


4 


16.90 


1 2.30 


1 0.06 


1 0.04 


65.30 1 


1 1 


7.90 


6.90 


10.5 


5 


50.00 


2.30 


1 0.09 


1 0.05 


52.70 1 


1 1 


7.90 


6.90 


10.0 


6 


17.30 


4.50 


0.09 


1 0.05 


47.50 1 


1 1 


7.80 


6.90 


10.0 


7 


17.10 


3.00 


0.11 


0.06 


51.70 1 


1 1 


7.90 


7.10 


11.0 


8 


45.00 


1.83 


0.09 


0.06 


94.00 1 


1 I 


7.90 


7.10 


12.0 


9 


68.00 


1.S7 


0.11 


0.05 


70.10 1 


1 1 


7.90 


7.00 


11.0 


10 


73.00 


3.04 


0.08 


0.05 


75.90 1 


1 1 


7.80 


6.90 


7.0 


11 


54.00 


2.03 


0.08 


0.06 


89.90 1 


1 t 


7.90 


6.90 


6.0 


12 


32.00 


1.40 


0.08 


0.04 


51.70 1 


1 1 


7.90 


7.00 


7.0 


13 


46.00 


1.82 


0.08 


0.07 


53.10 1 


1 1 


7.90 


7.10 


7.0 


14 


35.00 


2.10 


0.05 


0.12 


49.30 1 


1 f 


7.90 


6.90 


9.0 


15 


35.00 


1.80 


0.06 


0.05 


59.90 1 


1 1 


7.80 


7.00 


10.0 


16 


29.00 


1.20 


0.07 


0.07 


60.10 1 


1 1 


7.80 


7.00 


9.0 


17 


52.00 


0.93 


0.65 


0.65 


68.40 1 


1 1 


7.90 


7.10 


9.0 


18 


47.00 


0.96 


0.07 


0.04 


78.90 1 


1 1 


7.80 


7.00 


10.0 


19 


40.00 


0.98 


0.08 


0.04 


53.80 1 


1 1 


7.90 


7.00 


10.0 


20 


35.00 


0.93 


0.06 


0.05 


72.40 1 


1 1 


7.90 


7.00 


10.5 


21 


31.00 


1.03 


0.08 


0.06 


75.50 1 


1 1 


7.90 


7.O0 


10.0 


22 


41.00 


1.07 


0.06 


0.06 


63.00 1 


1 l: 


7.80 


7.00 


9.0 


23 


42.00 


5.25 


0.05 


0.06 


71.20 1 


1 1 


7.90 


7.00 


7.0 


24 1 


32.00 


5.60 


0.07 


0.07 


64.20 1 


1 1 


7.90 


6.90 


9.0 


25 1 


24.00 


2.25 


0.09 


0.07 


65.40 1 


1 1 


7.90 


6.90 


9.0 


26 1 


13.50 


1.66 1 


0.08 


0.06 


56.30 1 


1 1 


7.80 


6.90 


10.0 


27 1 


28.00 1 


1.80 1 


0.07 


0.06 


47.00 


1 1 1 


7.90 


7.00 


10.0 


28 1 


28.00 1 


1.98 1 


0.06 


0.06 


45.40 


1 1 


7.90 


6.90 1 


11.0 


29 1 


24.00 1 


2.80 1 


0.06 


0.06 


52.30 1 


1 I 1 


7.90 


7.00 


12.0 


30 1 


17.50 1 


1.35 1 


0.05 


0.06 


56.30 1 


1 1 1 


7.90 


7.00 


11.0 


31 1 










1 


1 1 1 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( MAY 1986 ) 





TURBIDITY (FTO) 




COAGULANT 1 COAG . 


FILTER 1 METAL RES. 








DATE 










1 AID 


AID 1 Al (rng/L> 


pH 


TEMP 
















— — — » _ _ .K ^ 


~~~ 


DEC . C . 




Raw 


Set. 


Filter 


Treat. 


rag/L 1 mg/L 


mg/L 1 Raw 1 Treat. 


Raw 


Treat. 




1 


13.40 


1.41 


0.05 


0.05 


64.20 1 


1 1 


7.90 


6.90 


11.0 


2 


75.00 


1.44 


0.08 


0.06 


59.50 1 


1 1 


7.90 


6.90 


11.5 


3 


30.00 


3.00 


0.71 


0.06 


38.00 1 


1 1 


7.90 


7.00 


10.5 


4 


24.00 


1.84 


0.07 


0.05 


30.50 1 


1 1 


7.90 


6.90 


11.0 


5 


28.00 


1.60 


0.08 


0.07 


27.30 1 


1 1 


7.90 


6.90 


11.0 


6 


22.00 


1.90 


0.07 


0.06 


40.10 1 


1 I 


7.70 


6.90 


12.0 


7 


14.10 


1.20 


0.07 


0.06 


48.10 1 


1 1 


7.80 


7.00 


13.0 


8 


29.00 


2.90 


0.06 


0.04 


38.00 1 


1 1 


7.90 


6.95 


13.0 


9 


25.00 


1.00 


0.07 


0.06 


50.60 1 


1 1 


7,90 


6.90 


13.5 


10 


20 . 00 


1.10 


0.07 


0.05 


38.10 1 


1 t 


7.90 


6.90 


14.0 


11 


23.00 


1.40 


0.08 


0.04 


33.60 1 


1 1 


7.90 


6.90 


15.0 


12 


19.00 


1.70 


0.07 


0.06 


48.80 1 


1 1 


7.80 


6.90 


16.0 


13 


23.00 


0.72 


0.07 


0.07 


46.30 1 


1 1 


7.90 


6.90 


17.0 


14 


17.50 


2.90 


0.07 


0,06 


38.30 1 


1 1 


7.90 


6.80 


16.5 


15 


13.60 


1.08 


0.07 


0.06 


31.60 t 


1 1 


7.80 


6.90 


16.5 


16 


13.90 


0.65 


0.07 


0.06 


56.50 1 


1 1 


7.90 


6.90 


16.0 


17 


13.60 


1.02 


0.08 


0.06 


37.50 1 


1 1 


7.90 


6.90 


16.5 


18 


8.30 


0.97 


0.07 


0.07 


63.80 1 


t 1 


7.90 


6.80 


14.0 


19 


19.00 


1.74 


0.06 


0.05 


73.00 1 


1 1 


7.80 


6.90 


15.0 


20 


43,00 


2.60 


0.06 


0.06 


67.30 1 


1 1 


7.80 


6.80 


14.0 


21 


26.00 


1.30 


0.06 


0.05 


72.10 1 


1 t 


7.90 


6.80 


13.0 


22 


20.00 


2.27 


0.05 


0.05 


72.60 1 


1 1 


7.90 


6.80 


13.0 


23 


19.00 


2.90 


0.07 


0,05 


68.40 1 


1 1 


7.90 


6.80 


13.0 


24 


21.00 


1.46 


0.06 


0.06 


42.30 1 


1 1 


7.90 


6.80 


13.0 


25 


20.00 


1.90 


0.06 


0.05 


47.70 1 


1 1 


7.90 


6.90 


13.0 


26 


9.60 


1.26 


0.06 


0.06 


40.50 1 


1 1 


7.80 


7.00 


16.0 


27 


11.80 


1.06 


0.08 


0.06 


34.50 


1 1 


7.80 


7.00 


12.0 


28 


8.20 


0.81 


0.08 


0.06 


39.40 


1 1 


7.80 


6.90 


13.0 


29 


15.80 


1.10 


0.07 


0.07 


53.90 1 


1 1 


7.80 


6.80 


13.0 


30 


14.10 


1.30 


0.08 


0.06 


35.10 1 


1 I 


7.80 


6.90 


13.0 


31 


12.20 


1.12 


0.08 


0.06 


23.60 1 


1 ;« 


7.90 


7.00 


17.0 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JOH 1986 ) 





TURBIDITY (FTO) 




COAGULANT I COAG . 


FILTER 1 METAL RES. 








DATE 










1 AID 


AID 1 AI (mg/L) 


pH 


TEMP 
DEG. C. 























Raw 


Set. 


Filter 


Treat. 


mg/L 1 mg/L 


mg/L 1 Raw 1 Treat. 


Raw 


Treat. 




1 


1 13.00 


1 1.00 


0.10 


0.09 


50.40 1 


1 t 


7.90 


7.00 


18.0 


2 


1 63.00 


1 1.00 


0.08 


0.06 


86.00 1 


t 1 


8.10 


7.20 


18.0 


3 


27,00 


1 1.00 


0.08 


0.06 


68.10 1 


1 1 


7.90 


7.00 


16.0 


4 


34.00 


1 2.30 


0.07 


0.06 


55.10 ] 


1 1 


7.70 


7.00 


17.0 


5 


42.00 


1.60 


0.07 


0.09 


49.60 1 


1 1 


7.70 


7.00 


18.0 


6 


55.00 


1.60 


0.09 


0.12 


69.60 1 


1 1 


7.70 


7.00 


18.0 


7 


32.00 


2.00 


0.09 


O.09 


61.50 1 


1 1 


7.80 


6.90 


18.0 


8 


24.00 


1.01 


0.07 


0.09 


69.30 1 


1 1 


7.80 


6.90 


18.0 


9 


71.00 


2.10 


0.07 


0.08 


63.40 1 


1 i 


7.80 


7.00 


19.0 


10 


26.00 


2.60 


0.08 


0.08 


50.30 1 


1 1 


7.70 


6.90 


19.0 


11 


30.00 


1.33 


0.08 


0.06 


80.90 1 


1 i: 


7.80 


6.80 


18.0 


12 


30.00 


1.28 


0.07 


0.08 


112.40 1 


1 1 


7.80 


6.80 


18.5 


13 


250.00 


1.72 


0.07 


0.09 


142.60 1 


1 1 


7.80 


6.90 


19.0 


14 


43.00 


1.56 


0.07 


0.07 


114.50 1 


1 1 


7.80 


6.90 


19.0 


15 


26.00 


1.23 


0.07 


0.07 


83.60 1 


1 1 


7.90 


6.80 


18.5 


16 


37.00 


1.26 


0.06 


0.07 


108.70 1 


1 I 


7.50 


6.50 


18.0 


17 


99.00 


1.10 


0.06 


0.06 


110.30 1 


1 1 


7.90 


6.70 


19.0 


18 


45.00 


1.30 


0.06 


0.04 


108.70 1 


1 I 


7.90 


6.60 


18.0 


19 


41.00 


2.10 


0.07 


0.65 


75.50 1 


t ,|: 


7.80 


6.70 


18.5 


20 


40.00 


1.37 


0.06 


0.07 


69.40 1 


1 1 


7.10 


6.80 


19.0 


21 


82.00 


1.28 


0.06 


0.06 


56.90 1 


1 t 


7.60 


6.90 


19.0 


22 


31.00 


1.10* 


0.06 


0.08 


37.10 1 


1 1 


7.70 


6.90 


19.0 


23 


26.00 


1.57 


0.07 


0.06 


41.40 1 


1 1 


7.70 


6.70 


20.0 


24 


39.00 


1.40 


0.08 


0.09 


34.30 1 


1 1 


7.90 


6.90 


21.0 


25 


44.00 


3.80 


0.08 


0.09 


29.90 t 


1 1 


7.90 


6.90 


19.0 


26 1 


27.00 


1.80 


0.06 


0.05 


32.00 [ 


1 1 


7.60 


6.90 


20.0 


27 1 


15.80 


1.10 


0.07 


0.05 


16.90 


1 1 


6.90 


6.90 


19.0 


28 1 


18.00 


1.10 


0.07 


0.06 


27.80 


' 1 1 


6.90 


6.90 


19.0 


29 1 


21.00 


2.40 


0.08 


0.08 


53.90 1 


1 1 


7.70 


6.90 


20.0 


30 1 


63.00 


3.60 


0.09 


0.07 


22.90 1 


1 1 


7.90 


7,00 


21.0 


31 1 










1 


1 1 
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TABLE 2,1: PARTICULATE REMOVAL PROFILE ( JOL 1986 ) 



1 


T0RBIDITY (FTO) 




COAGDLANT 1 COAG , 1 FILTER I METAL RES. I 






1 DATE 

1 










1 AID 1 AID 1 Al <mg/L) 1 pH 


TEMP 
DEC. C. 


1 
















1 


Raw 1 


Set. (Filter 


Treat. 


mg/L 1 mg/L 1 mg/L 1 Raw 


1 Treat. 1 Raw 


Treat. 




1 1 


31.00 


2.10- 


0.08 


0.06 


29.40 1 1 1 


1 1 7.90 


7,00 


21,0 


1 2 


17.70 


1.38 


0.05 


0.07 


22.80 1 1 1 


I 1 7.90 


7.00 


20,5 


t 3 


24.00 


0.89 


0.08 


0.08 


21.20 1 1 1 


I I 7.90 


6.90 


21.0 


1 4 


26.00 


l.H 


0.08 


0.07 


43.30 1 1 1 


1 1 7.90 


7.00 


21.0 


1 5 


19.00 


1.27 


0.07 


0.60 


35.90 1 1 1 


1 1 7.70 


6.90 


21.0 


1 6 


31.00 


1.09 


o.oe 


0.09 


31.20 1 1 I 


1 1 7.90 


6,90 


22,0 


1 7 


25.00 


2.20 


0,09 


0.09 


26.40 1 1 1 


1 1 7 . 90 


7.00 


22,0 


1 8 


17.40 


2.70 


0.10 


0.09 


32.90 1 1 1 


1 1 7.70 


7.00 


22.0 


1 9 


10.30 


1.19 


0.08 


0.07 


39.80 1 1 1 


1 1 7 . 90 


6.90 


22.0 


1 10 


18.10 


1.97 


0.09 


0.08 


42.90 1 1 1 


1 1 7.90 


6.90 


22.0 


1 11 


22.00 


1.31 


0.06 


0.06 


41.20 1 1 1 


1 1 7 . 90 


6.90 


22.0 


1 12 


16.00 


1.20 


0,07 


0.06 


47.10 1 1 1 


1 1 7 . 90 


7.00 


22,0 


1 13 


38.00 


1.2S 


0,07 


0.07 


107.10 1 1 1 


1 1 7.90 


7.00 


22.0 


1 14 


41.00 


1.92 


0.09 


0.08 


53.80 1 1 1 


1 I 7.80 


6,70 


22,0 


1 IS 


40.00 


2.10 


0,08 


0.08 


41.50 1 1 1 


1 1 7,90 


6,80 


22,0 


1 16 


27.00 


2.30 


0.O8 


0.07 


35.10 1 1 1 


1 1 7.80 


6,80 


22,0 


1 17 


29.00 


1.74 


0.08 


0.09 


28.20 ! 1 1 


1 1 7.70 


7,00 


21.0 


1 18 


33.00 


3.40 


0.07 


0,07 


34.00 1 1 1 


1 1 7,80 


7,00 


22.0 


1 19 


20.00 


4.50 


0.07 


0,07 


42.60 1 1 1 


\ 1 7.90 


6,80 


22.0 


1 20 


18.00 


1.43 


0.08" 


0,08 


54.80 1 1 1 


1 1 7,90 


6.80 


22.0 


1 21 


37.00 


0.67 


0.08 


0,08 


66.40 1 1 1 


1 1 7,90 


6,90 


25.0 


1 22 


30.00 


0.21 


. 07 


0,07 


62.60 1 1 1 


1 1 7,90 


6.90 


25.0 


1 23 


32.00 


1.98 


. 07 


0,06 


44.60 1 1 1 


1 1 7,90 


6.80 


25.0 


1 24 


28.00 


0.88 


0.08 


0.08 


49.50 1 1 1 


I 1 7.90 


6.90 


25.0 


1 25 


22.00 


0.78 


0.07 


0,07 


51.30 1 1 1 


1 1 7 . 90 


6.80 


24.0 


1 26 


24.00 


0.84 


0.07 


0,07 


45.50 1 1 1 


1 1 7.90 


6.90 


24.0 


1 27 


34.00 


1.10 


0.06 


0,07 


42.00 1 1 


1 1 7.90 


7.00 


24.0 


1 28 


23,00 


1.10 


0.09 


0,07 


48.10 1 1 


1 1 7.90 


6.90 


24.0 


1 29 


39.00 


2. so 


0.08 


0.07 


40.90 1 1 1 


1 1 7.90 


7.00 


24.0 


1 30 


29.00 


1.21 


0.08 


0,06 


35.60 1 1 1 


1 t 7.90 


7.00 


23.0 


1 31 


25.00 


1.70 


0.07 


0,07 


52.50 1 1 1 


1 17.90 


7.00 


24.0 
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TABLE 2.1: PARTICOLATE REMOVAL PROFILE ( ADG 1986 ) 





1 TURBIDITY (FTU) 




COAGULANT ICOAG. 


FILTER 1 METAL RES. 








DATE 










1 AID 


AID t Al <mg/L) 


pH 


TEMP 
DEG. C. 























Raw 


Set. 


Filter 


Treat. 


mg/L 1 mg/L 


rag/L 1 Raw 1 Treat. 


Raw 


Treat. 




1 


1 24.00 


1 0.92 


1 0.09 


0.08 


1 35.00 1 


1 1 


1 7.90 


7.00 


1 24.0 


2 


1 22.00 


1 1.00 


1 0.08 


0.07 


1 45.50 1 


1 :i' 


1 7.90 


7.00 


25,0 


3 


1 25.00 


1.40 


1 C.09 


0.09 


1 44.00 1 


1 1 


7.90 


7.00 


25.0 


4 


1 23.00 


1.80 


1 0.09 


0.07 


1 57.40 1 


1 1 


7.90 


7,00 


25.0 


5 


! 25.00 


1.50 


1 0.09 


0.10 


1 38.60 1 


1 1 


7.90 


7.10 


24.0 


6 


1 11.30 


0.95 


0.08 


0.09 


40.00 1 


1 t 


7.90 


7.00 


24.0 


7 


1 23.00 


0,47 


1 0.08 


0.08 


35.90 1 


t 1 


7.90 


7.00 


24.0 


8 


1 13.60 


0.69 


0.07 


0.08 


56.60 1 


1 1 


7.90 


7.00 


24.0 


9 


1 24.00 


1.30 


0.08 


0.07 


46.60 1 


1 1 


7.90 


7.00 


24.0 


10 


19.00 


1.60 


0.08 


0.08 


30.70 1 


1 1 


7.90 


7.00 


24.0 


11 


17.40 


1.20 


0.08 


0.08 


45.90 I 


1 1 


7.90 


7.00 


22.0 


12 


19.10 


0.69 


0.09 


0.08 


49.90 1 


1 1 


7.90 


6.90 


22.0 


13 


10.70 


0.38 


0.09 


0.09 


44.60 1 


1 1 


7.90 


6.90 


22.0 


14 


10.60 


0.76 


0.08 


0.09 


32.50 1 


1 1 


7.90 


6.90 


22.0 


IS 


22.00 


0.44 


0.08 


0.08 


50.20 1 


1 t 


7.60 


6.80 


23.0 


16 


16.70 


0.86 


0.08 


0.08 


31.00 1 


1 1 


7.90 


6.90 


23.0 


17 


21.00 


0.75 


0.09 


0.08 


40.50 1 


1 1 


7.90 


6.80 


23.0 


IB 


33.00 


0.81 


0.09 


0.08 


52.30 1 


1 1 


7.90 


6.80 


23.5 


19 


54,00 


1.41 


0.09 


0.09 


41.60 1 


1 1 


7.90 


6.80 


23.0 


20 


43.00 


1.12 


0.09 


0.09 


34.70 1 


1 1 


7.90 


6.90 


23.0 


21 


25,00 


0.91 


0.09 


O.09 


52.50 1 


1 1 


7.90 


6.90 


23.0 


22 


49.00 


1.15 


0.11 


0.11 


42.80 1 


1 1 


7.80 


6.90 


23.5 


23 


24.00 


0.96 


0.10 


0.10 


50.10 1 


1 1 


7.90 


6.80 


23.0 


24 


48.00 


1.26 


0.11 


0.10 


36.70 1 


1 1 


7.90 


6.90 


23.0 


25 


23.00 


0.79 


0.10 


0.08 


61.90 1 


1 t 


7.90 


6.80 


22.0 


26 


20.00 


2.20 


0.09 


0.09 


35.00 1 


1 1 


7.90 


6.80 


21.5 


27 


38.00 


0.42 


0.09 


0.08 


48.20 


1 1 


7.90 


6.90 


21.0 


28 1 


52 . 00 


2.30 


0.11 


0.09 


49.10 


1 1 


7.80 


6.90 


19.0 


29 1 


31.00 


0.97 


0.09 


0.09 


47.50 1 


1 1 


7.90 


7.00 


18.0 


30 1 


27.00 


0.99 


0.09 


0.09 


50.50 1 


1 1 1 


7.90 


7.00 


18.0 


31 1 


25.00 1 


1.10 


0.09 


0.09 


39.40 1 


1 1 


7.90 


7.00 


19.0 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( SEP 1986 ) 





TDRBIDITY (FTD) 




COAGULANT 1 COAG . 


FILTER 1 METAL RES. 








DATE 










1 AID 


AID 1 Al (mg/L) 


pH 


TEMP 
DEG. C. 























Raw 


Set. 


Filter 


Treat . 


mg/L 1 mg/L 


mg/L 1 RaM | Treat . 


Raw 


Treat. 




1 


21.00 


0.98 


0.09 


0.09 


70.10 1 


1 1 


7.90 


7.00 


20.0 


2 


14.10 


1.83 


0.08 


0.08 


28.50 1 


1 1 


7.80 


6.90 


19.0 


3 


14.90 


1.60 


0.12 


0.12 


33.60 1 


1 1 


7.90 


7.00 


19.5 


4 


10.50 


0.90 


0.11 


0.11 


36.90 1 


1 1 


7.90 


7.00 


20.0 


5 


14.10 


0.54 


0.09 


0.09 


26.10 1 


1 1 


7.90 


7.00 


21.0 


6 


12.20 


0.85 


0.09 


0.09 


26.00 1 


1 '1 


7.85 


6.90 


20.0 


7 


31.00 


0.74 


0.09 


0.09 


17.90 1 


1 1 


7.90 


6.90 


19.0 


8 


12.60 


1.50 


0.08 


0.08 


17.70 1 


1 1 


7.90 


7.00 


18.5 


9 


9.90 


1.20 


0.08 


0.08 


28.30 1 


1 1 


7.80 


6.90 


17.5 


10 


8.60 


2.30 


0.09 


0.09 


22.20 1 


1 i 


7.90 


6.90 


18.0 


11 


11.10 


0.97 


0.09 


0.08 


55.00 1 


1 1 


7.90 


6.80 


19.0 


12 


15.30 


2.00 


0.08 


0.08 


47.50 1 


1 1 


7.90 


6.90 


19.0 


13 


19.80 


0.76 


0.08 


0.08 


49.90 1 


1 1 


7.90 


6.80 


18.0 


14 


15.40 


0.87 


0.08 


0.07 


40.50 1 


1 1 


7.90 


6.90 


18.0 


15 


21.00 


0.51 


0.08 


0.07 


48.80 1 


1 1 


7.90 


6.90 


17.0 


16 


68.00 


1.09 


0.07 


0.08 


41.50 1 


1 1 


7.90 


6.90 


17.0 


n 


38.00 


1.15 


0.08 


0.08 


44.10 1 


1 1 


7.80 


6.90 


16.0 


18 


12.90 


1.24 


0.11 


0.90 


42.40 1 


1 1 


7.80 


6.90 


16.0 


19 


17.50 


6.00 


0.08 


0.06 


55.10 1 


1 1 


7.90 


6.90 


17.0 


20 


18.20 


1.12 


0.08 


0.06 


42.90 1 


1 1 


7.90 


6.90 


17.0 


21 


33.00 


1.00 


0.08 


0.07 


46.20 1 


1 1 


7.90 


6.90 


17.0 


22 


18.40 


3.30 


0.09 


0.09 


31.60 1 


1 :t 


7.90 


6.90 


18.0 


23 


13.50 


1.12 


0.08 


0.08 


58.30 1 


1 1 


7.80 


6.90 


18.0 


24 


9.00 


1.16 


0.07 


0.09 


43.50 1 


1 lit 


7.90 


6.80 


19.0 


25 


14.10 


1.55 


0.09 


0.09 


59.30 1 


1 1 


7.90 


6.80 


19.0 


26 


21.00 


1.01 


0.09 


0.09 


37.90 1 


1 t 


7.90 


6.80 


19.0 


27 


18.00 


1.20 


0.08 


0.09 


38.00 


1 1 


7.90 


6.90 


19.0 


28 


20.00 


1.12 


0.08 


0.09 


48.70 


1 1 


7.90 


7.00 


19.0 


29 


34.00 


1.50 


0.07 


0.07 


37.40 1 


1 1 


7.80 


6.90 


20.0 


30 


33.00 


1.80 


0.08 


0.08 


50.40 1 


1 1 


7.80 


6.90 


21.0 


31 










1 


1 'f 
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TABLE 


2.1: PARTICULATE 


REMOVAL 


PROFILE ( OCT 1986 ) 










1 


TURBIDITY (FTD) 




COAGULANT ICOAG. 


FILTER 1 METAL RES. 








1 DATE 

1 






. — — — — —_.. 




1 AID 


AID 1 Al (mg/L) 


pH 


TEMP 1 
DEC. C. 1 


1 












~^~~~~~'"~'"""'"*'~~^~~~~"~"'" 


___^^_____ 




1 


Raw 


Set. 


Filter 


Treat . 


mg/L 1 ng/L 


mg/L 1 Raw | Treat. 


Raw 


Treat. 




1 1 


24.00 


0.92 


0.09 


0.09 


77.60 1 


1 1 


7.90 


6.90 


20.0 1 


1 2 


41.00 


2.00 


0.07 


0.07 


60.90 1 


1 1 


7.80 


6.90 


19.0 1 


1 3 


32.00 


0.80 


0.08 


0,08 


74.70 1 


1 1: 


7.80 


6.80 


19.0 1 


1 4 


52.00 


1.43 


0.08 


0,08 


76.10 1 


1 1 


7.90 


6.80 


19.0 t 


1 S 


84.00 


0.84 


0.07 


0.07 


82.50 1 


1 1 


7.90 


6.80 


19.0 1 


1 6 


101.00 


1.36 


C.08 


0.08 


77.10 1 


1 1 


7.90 


6.90 


15.0 1 


1 ^ 


26.00 


2.50 


0.08 


0.08 


52.50 1 


i 1 


7.90 


6.90 


14.0 1 


1 8 


25.00 


2.90 


0.10 


0,09 


59.00 1 


1 I 


7.90 


6.90 


14.0 1 


t 9 


45.00 


2.40 


0.10 


0.10 


73.40 1 


1 1 


7.90 


6.90 


14.5 1 


1 10 


53.00 


1.06 


0.09 


0,09 


24,10 1 


1 '1 


7.90 


6.80 


13.0 1 


1 11 


56.00 


0.87 


0.09 


0,08 


110,50 1 


1 1 


7.90 


6.90 


13.0 1 


1 12 


59.00 


1.76 


0.09 


0.09 


54 . 60 1 


1 \ 


7.90 


6.90 


13.0 1 


1 13 


40,00 


0.96 


0.08 


0.08 


84.40 1 


1 1 


7.80 


6.90 


13.0 1 


1 14 


52.00 


1.95 


0.10 


0.10 


104.90 1 


1 1 


7.80 


6.90 


13.0 1 


1 15 


68.00 


1.20 


0.09 


0,08 


56.00 1 


1 1 


7.90 


6.90 


12,0 i 


1 le 


56.00 


1.62 


0.10 


0.09 


49.90 t 


1 1 


7.90 


6.80 


11,0 1 


1 17 


71.00 


1.24 


0.09 


0,10 


80.20 1 


1 1 


7.90 


6.90 


11,0 1 


1 18 


29.00 


0.94 


0.07 


0.08 


78.50 1 


1 1 


7.80 


6.90 


10,0 1 


1 19 


40.00 


1.10 


0.08 


0.09 


55.30 1 


1 1 


7,90 


7.00 


10.0 1 


1 20 


56,00 


1.32 


0.06 


D.05 


77.20 1 


1 1 


8,00 


€.90 


11.0 1 


1 21 


33,00 


1.45 


0.07 


0.07 


63.10 1 


1 1; 


8,00 


6.90 


11,0 1 


1 22 


26.00 


1.90 


0.08 


0.08 


90.20 1 


1 1 


8.00 


6.90 


11.0 1 


1 23 


26.00 


1.15 


0.03 


0.03 


78.50 1 


1 1 


8.00 


6.90 


11.0 1 


1 24 


43.00 


1.12 


0.03 


0.03 


62.50 1 


( 1 


8.00 


6,90 


12.0 1 


1 2S 


52.00 


1.19 


0.06 


0.04 


98.40 1 


1 1 


8.00 


6,90 


13.0 1 


1 26 


45.00 


1.21 


0.06 


0.07 


72.70 1 


1 I 


7.90 


6,90 


13.0 1 


1 27 


36.00 


1.17 


0,07 


0.09 


47.80 


1 1 


7.90 


6.90 


13.0 1 


1 26 


19.00 


1.75 


0.09 


0.08 


64.50 


i 1 


7.90 


6.80 


12.0 1 


1 29 


16.00 


1.82 


0.08 


0.08 


70.90 1 


1 1 


7.90 


6.90 


12.0 1 


1 30 


65.00 


1.72 


0.08 


0.08 


74.30 1 


1 1 


7.90 


6.90 


12.0 1 


1 31 


28.00 


1.65 


0.07 


0.07 


56.60 1 


1 f 


8.00 


6.90 


10.0 1 
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TABLE 


2.1: PARTICULATE 


REMOVAL 


PROFILE ( NOV 1986 ) 








1 


TURBIDITY (FTO) 




COAGDLANT 1 COAG . I FILTER I METAL RES. | 






1 DATE 
1 










1 AID 1 AID 1 Al (mg/L) 1 pH 


TEMP 1 
DEC. C. 1 


1 

















1 


Raw 


Set. 


Filter 


Treat. 


mg/L 1 mg/L 1 rag/L 1 Raw 


1 Treat. | Raw 


Treat. 




1 1 


30.00 


1.86 


0.07 


0.07 


77.00 1 1 1 


1 1 8.00 


6.90 


10.0 1 


1 2 


32.00 


1.34 


0.08 


0.08 


60.30 1 1 1 


1 17. 90 


6.90 


10.0 1 


1 3 


16.20 


1.14 


0.07 


0.07 


60.30 1 1 1 


1 1 7.90 


6.90 


10.0 1 


1 4 


47.00 


1.18 


0.08 


0.07 


53.10 1 1 1 


1 18.00 


6.90 


10.0 1 


1 5 


41.00 


0.95 


0.08 


0.08 


40.00 1 1 1 


1 1 8.00 


6.90 


8.0 1 


1 € 


20,00 


1.29 


0.08 


0.08 


40.10 1 1 1 


1 1 8.00 


6.90 


8.0 1 


1 7 


17.70 


0.68 


0.07 


0.07 


41.00 1 1 1 


1 1 8.00 


6.90 


9.0 1 


1 e 


12.20 


0.76 


0.07 


0.08 


47.90 1 1 1 


j 1 7 . 90 


7.00 


9.5 1 


1 9 


21.00 


0.95 


0.07 


0.07 


65.80 1 1 1 


( 1 7.90 


7.00 


9.S 1 


t 10 


27.00 


1.46 


0.09 


0.07 


46.80 1 1 1 


1 1 8.00 


7.00 


7.0 1 


1 11 


12.00 


1.22 


0.09 


0.07 


57.30 1 1 1 


1 1 7.90 


7.00 


7.5 1 


1 12 


11.10 


1.09 


0.06 


0.06 


55.30 1 1 1 


1 1 7.90 


6.90 


6.0 1 


1 13 


43.00 


1.48 


0.05 


0.05 


57.60 1 1 1 


1 1 8.00 


7.00 


4.0 1 


1 14 


17.30 


2.20 


0.05 


0.05 


34.20 1 1 1 


1 1 7.90 


7.00 


4.0 1 


1 15 


IB. 10 


1.74 


0.06 


0.06 


53.60 1 1 1 


1 [7.90 


7.00 


4.0 1 


1 16 


16.70 


1.67 


0.07 


0.07 


48.90 1 1 1 


1 1 8.00 


7.00 


4.0 1 


1 17 


8.10 


1.26 


0.07 


0.06 


38.60 1 1 1 


1 1 8.00 


7.00 


4.0 1 


1 18 


15.00 


0.97 


0.07 


0.05 


52.80 1 1 1 


1 1 8.00 


7.00 


4.0 1 


1 19 


70.00 


17.20 


0.06 


0.05 


78.50 1 1 1 


1 1 8.00 


7.00 


4.0 1 


g 20 


70.00 


16.50 


0.06 


0.03 


58.50 11 1 ' 


1 17.90 


6.90 


3.0 1 


1 21 


66.00 


4.50 


0.05 


0.04 


80.20 1 1 1 


1 17.90 


6.90 


4.0 1 


1 22 


27.00 


7.60 


0.04 


0.04 


66.70 1 1 1 


1 1 8.00 


6.90 


4.0 1 


1 23 


18.20 


1.64 


0.05 


0.05 


56.80 1 1 1 


1 g 8.00 


6.90 


4.0 1 


1 24 


30.00 


1.16 


0.06 


0.07 


53.80 1 1 1 


1 1 8.10 


7.00 


4.0 1 


1 25 


17.80 


5.50 


0.05 


0.02 


61.00 1 I 1 


1 1 8.00 


7.00 


4.0 1 


1 26 


19.70 


1.50 


0.04 


0.02 


55.90 1 1 1 


1 1 7.90 


7,00 


3.0 1 


1 27 


43.00 


1.45 


0.03 


0.03 


72.80 1 1 


1 1 7.90 


7.00 


3.0 1 


1 26 


107.00 


3.70 


0.07 


0.03 


68.90 1 1 


1 1 7.90 


7.00 


3.0 1 


1 29 


65.00 


2.30 


0.04 


0.03 


68.80 1 1 1 


I 1 7.90 


7.00 


4.0 1 


1 30 


43.00 


3.60 


0.06 


0.03 


81.20 1 1 1 


1 1 7.90 


7.00 


4.0 1 


1 31 










1 1 1 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( DEC 1986 ) 





TDRBIDITY (1 


^TD) 




COAGDLANT I COAG . 


FILTER 1 METAL RES. 








DATE 










1 AID 


AID 1 AI (mg/L) 


pH 


TEMP 
DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 1 mg/L 


tng/L 1 Raw t Treat. 


Raw 




Treat. 


1 


1 54.00 


1 1.65 


1 0.03 


0.03 


75.90 1 




7.90 


7.00 


2.5 


2 


1 84.00 


1 1.18 


1 0.05 


0.04 


81.70 1 




8,00 


7.00 


2.5 


3 


21.00 


0.87 


1 0.02 


0.02 


102.90 1 




7.90 


7.00 


3.0 


A 


173.00 


7.90 


1 0.05 


0.05 


97.60 1 




7.90 


6.90 


3.0 


5 


114.00 


8.10 


0.05 


0.05 


100.50 1 




7.90 


6.90 


2.0 


6 


24.00 


2.16 


0.06 


0.06 


89.70 1 




7.90 


6.90 


2.0 


7 


39.00 


3.46 


0.06 


0.06 


88.50 1 




7.90 


6.90 


2.0 


8 


41.00 


4.90 


0.05 


0.05 


82.20 1 




7.90 


6.90 


2.0 


9 


54.00 


4.00 


0.04 


0.04 


84.80 1 




8.00 


7.00 


2.0 


10 


121.00 


19.60 


0.05 


0.02 


86.70 1 




8.00 


7.00 


2.0 


11 


101.00 


8.00 


0.35 


0.34 


94.70 1 




8.00 


7.00 


1.0 


12 


88.00 


5.60 


0.62 


0.58 


100.30 1 




8.00 


7.00 


1.0 


13 


55.00 


6.30 


0.13 


0,13 


76.90 f 




8.00 


7.00 


1.0 


14 


47.00 


1.78 


0.06 


0.06 


63.50 1 




8.00 


7.00 


1.0 


15 


38.00 


2.30 


0.07 


0.07 


63.80 1 




8.00 


7.00 


1.0 


16 


31.00 


4.10 


0.07 


0.05 


49.30 1 




7.90 


6.90 


1.0 


17 


41.00 


2.20 


0.04 


0.04 


59.40 1 




7.90 


6.90 


1.0 


18 


35.00 


7,80 


0.03 


0.05 


71.60 1 




7.90 


6.90 


1.0 


19 


52.00 


8.60 


0.12 


0.09 


71.30 1 




7.90 


6.90 


1.0 


20 


313.00 


3.60 


0.05 


0.04 


65.60 1 




7.90 


7.00 


1.0 


21 


45.00 


4.20 


0.05 


0.05 


71.20 1 




7.90 


7.00 


1.0 


22 


33.00 


9.20 


0.09 


0.09 


57.20 1 




7.90 


7.00 


1.0 


23 


46.00 


7.20 


0.07 


0.06 


62.80 1 




7.90 


7.00 


1.0 


24 


48.00 


6.50 


0.06 


0.06 


63.40 1 




7.90 


7.00 


1.0 


25 


46.00 


3.60 


0.05 


0.05 


57.70 1 




7.90 


7.00 


1.0 


26 


35.00 


4.20 


0.06 


0.05 


66.60 1 




7.90 


7.00 


1.0 


27 


32.00 


4.80 


0.08 


0.06 


65.10 




7.90 


7,00 


1.0 


28 1 


29.00 


3.40 


0.06 


0.04 


52.90 




7.90 


7,00 


1.0 


29 1 


52.00 1 


2.40 ! 


0.05 


0.04 


64.50 1 


1 1 


7.90 


6.90 


1.0 


30 1 


43.00 1 


2.20 1 


0.04 


0.04 


62.00 1 




7.90 


6.90 


1.0 


31 1 


33.00 1 


2.60 1 


0.03 


0.04 


54.20 1 




7.90 


7.00 


1.5 
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TABLE 3.0: DISINFECTION SDW4ARY 



C12 Daauul 
C12 0o»«9« 



IWald. C12 rtM 

••■Id. C12 conb. 

Hmtii. C12 Total 

C12 D«A4.rid 

CIZ Dosag* * 



Kit 

R«*id. cli rtm* 

M«ld. C12 COHb. 
Kasld. C12 Total 

C12 D^und 
CI2 Do««9« * 



Kotld. C12 Fro* 
R«sld. C12 Oab. 
Maid. C12 Total 



rm-cmoiiiinTiaii 



mx. I Hill. 



3.21 I 1.23 



I 
I 

I 

1.40 t e.so 






3. SI I l.OI 



1.40 I O.SO 






3.«1 I 1.71 



I 

I 

1.4D I 0,10 

I 

I 



Tioa 


KJST- 


■caicmixti 


1 KVC. 


HKX. 


KIW. 1 


i — — 





1 


1 1.9C 






1 o.as 


0.*2 


O.SS 1 


1 2.12 






1 O.M 


0.15 


0.50 1 


1 — 




— - 1 


1 2.91 






1 O.M 


O.M 


O.SO 1 



1.00 



:hloriiu 


nan 


POST- 


CntORIM 


1 Niir. 


Ave. 


HMC. 


HIM. 1 


1 1.44 


2.91 






1 0.40 


0.71 


O.M 


0.50 1 


1 1.51 


2.14 






1 o.co 


0.«3 


0.14 


0.40 1 

1 


1 2.01 


2.47 






1 0.50 


o.r« 


0.73 


0.41 1 



PRE-CHI;a«IIUTtaa 



MM. I Hia. I Ave 



0.50 I 0.T2 

I 
I 



POST-CaumilATIOH 



HAX. I HII. I Ave 



PRB-CHLORZIATION 



HAX. I HU. I AVC. 



POfT-CRLORIIfATIOB 



HAX. I HII. I AVS. 



• Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.0: DISINFECTION SUMMARY 



I ntl-CRLOKIIUTIOII 





1 MX. 


C12 DCBUnd 




C12 Da««9* • 


1 3.21 


MBoni* 





I 

fosld. C12 rru I 1.40 
Mdd. CU Csab. I 
RMld. C12 Total I 

C12 D«aan<I I 

CI2 Doia9* ■ I 2.«* 

I 



S02 I 

I 
Ituld. C12 Tzmm I l.«« 
Kaald. C12 canb. I 
lUald. C12 Total I 

CU DsaiHi I 

C12 Doaaf* • I 3.07 

I 



I 
SOI I 

t 

Raald. C12 frM I l.CO 
lUald. C12 Conb. I I 

Raaid. C12 Total I I 




POST-CRUXlIltATIOH I I PRE-CHLORiaATIOK 



MAX. I HIN. I AVC. II KMC. I MIR. I AVe. 



0.19 I 0.45 I 0.70 I I 1.00 



0.19 I D.40 I 0.«C II I. DO 



0.T7 I O.SS I O.M n 1.00 



FOST-OUXXIIIIATIOM 



MAX. I ta». I AVO 



FRE-CHIORIIIATIOH I FOST-CRUIRIIIATIOH 
MAX. I HIN. I Ave. I MAX. I HIN. I AVC. 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.0: DISINFECTION SO>MARY 



C12 CMmand 




C12 Doug* 


■ 


hmtaniM 




aot 




Maid. C12 


rr«« 


Mild. C12 


c<»b. 


Ralld. C12 


Total 


C12 Demand 




C12 Dos«9« 


• 



Aanonla 



Meld. CM re— 
Itaaid. C12 Cciab, 
Raald. C12 Total 

CI2 Dasand 
C12 Ooaaqa • 



Kaald. Cl2 rrsa 

Maid. C12 Conb. 
I Raald. C12 Total 



i.ta 



CHUXIIIA' 


noil 

AVO. 


KIST- 


cmxJMiu 


1 HIK. 


mx. 


Mia. 1 


1 l.tl 


2.25 






1 1.00 


1.2t 


o.*o 


0.S7 1 


1 1.45 


2.22 






1 1.10 


1.27 


o.ts 


o.«i r 


1 1.42 


2.0* 






1 1.00 


I.2C 


0.12 


0.S7 1 



rilE-OILORIIUTIOH 



3. SI 



o.so 



2.04 



POST-CHLCmmTIOI 



1M4 



rn-cHUXiKATiaii 



I 

I 1.40 

I 
I 



1.74 



rcsT-cmcKtiMTiQir 



PRE-CHLORIIATiaN 



FOST-CaUW INATtOn 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.0: DISINFECTION SD!>MARY 



I Mui-cHUiiiimTioa 



OCT I C12 DanAnd 



I nut. 



I 



I I 

I S02 I 

I I 

I Raaid. C12 ri«« I 2.110 

I Itetld. CU coab. I 

I lt«ld. C12 Total I 

I , 

K>V I C12 D«a<nd I 

I C12 Doug* • I 2.7« 

t 1 

I «—.»<. I 

I I 

I 902 I 

I I 

I Ruld. C12 Fr«* I 2.00 

I RMid. C12 Csilb. I 

I Msld. C12 Total I 

D£C t C12 OauBd I 

I C12 Douf* • I 2.CC 

I Aianaii I 

I I 

I S02 t 

I I 

I R*Iid. C12 PIM I l.SO 

I lta>ld. C12 Ccaib. I 

I Kvsid. CL2 Total I 



Hill. I Kve. 

I 

1.J9 I 2.7t 

I 

) 
I 
I 

1.10 I 1.4S 






1.30 I 1.93 



1.00 I 1.33 

I 

I 
1.30 I 1.94 
I 
I 
I 

I 

0.90 I 1.30 

I 

I 



POST-CHLOItlRATIO* 



HfE-cttU3HitKtvjm 



2.»S 



I l.to 



1.C9 



0.91 



POST-CRUlRiaATIOa 



e.72 



rfz-CHii».inKticm 



UKX. I Mill. I AVG 



POST-CBUJItllATICB 



NAX. I Mil. I AVC 



PRE-CRiaillUTIOa 



MAX. I NIK. I AVC 



rasT-CBUxtiMTiaa 



MAX. I Mia. I Ave 



* Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1; DISINFECTION PROFILE ( JAN 1984 ) 



1 i 

1 1 — -"- 




PRE- 


CHLORINATION 




1 

1 _^_ 




POST-CHLORINATION 








IDATE 1 


C12 


1 NH3 




S02 1 


RESIDUAL C12 


1 _ 

1 C12 

1 -^-« 


NH3 1 S02 1 ■ 


RESIDUAL C12 


DATE 1 


1 1 =-= ^ 

1 1 DC 


m. 1 Dos. * 




Free Comb. 1 Total 


1 -— .^« 

1 Dem. 1 Dos. 
1 


Free 


1 Comb. 1 Total 




1 1 1 

1 2 1 


1 3.65 
1 3.65 








0.65 1 1 
0.60 1 1 


1 
1 
1 


1 
1 




0.67 

0.71 




1 1 

2 1 


1 3 1 


1 1.90 








0.62 1 1 


1 


1 




0.67 




3 1 


1 4 1 


1 1.97 








0.70 1 1 


1 


1 




0.72 




4 1 


1 5 1 


1 1 . 63 








0.70 1 1 


1 


1 




0.70 




5 1 


1 6 1 
1 7 1 


1 1.89 
1 1.79 








0.70 1 1 
. 90 1 1 


I 
1 


1 

1 




0.65 
0.62 




6 1 

7 1 


1 B 1 


1 2.32 








. 60 1 1 


1 


1 




0.58 




8 1 


1 9 1 


1 2.13 








0.60 1 1 


1 


1 




0.75 




9 1 


1 10 1 


1 1.91 








0.70 1 1 


1 


1 




0.68 




10 1 


1 11 1 


1 2.22 








0.60 1 1 


1 


1 




0.61 




11 1 


1 12 1 


1 1.96 








. 90 1 1 


1 


1 




0.58 




12 1 


1 13 1 
1 14 1 


1 2.05 
1 1.88 








. 90 1 1 
0.85 1 1 


1 
1 


1 
1 




0.65 
0.71 




13 1 

14 1 


1 15 1 
1 16 1 


I 1.70 
1 1.47 








0.90 1 1 
0.60 1 1 


1 
1 


1 

1 




0.66 
0.64 




15 1 

16 1 


1 17 1 


1 1.90 








0.60 1 1 


1 


I 




0.49 




17 1 


1 18 1 


1 2.18 








0.60 1 1 


1 


» 




0.62 




18 1 


1 19 1 

1 20 1 


1 1.76 
1 1.85 








0.50 1 1 
0.40 1 1 


1 
1 


1 

1 




0.64 
0.60 




19 1 

20 1 


1 21 1 


1 1.92 








0.55 1 1 


1 


t 




0.62 




21 1 


1 22 1 


1 1.96 








0.50 1 1 


1 


1 




0.62 




22 1 


1 23 1 


1 1.75 








0.45 1 1 


I 


1 




0.71 




23 1 


1 24 1 


1 1.31 








0.60 1 1 


1 


1 




0.64 




24 1 


1 25 I 


1 2.27 








. 65 1 1 


I 


1 




0.64 




25 1 


1 26 [ 


1 2.16 








0.60 1 1 


1 


t 




0.65 




26 1 


1 27 1 


1 1.92 








0.55 1 1 


1 


1 




0.71 




27 1 


1 28 1 


1 1.93 








0.60 1 1 


1 


\ 




0.69 




28 1 


1 29 1 
1 30 1 


1 2.10 
1 1.70 








0.65 1 1 
0.65 1 1 


i 
1 


1 


1 i 


0.72 
0.f7 




29 1 

30 1 


1 31 1 


1 2.38 








0.55 1 1 


1 


1 


I 1 


0,57 




31 1 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( FEB 1984 ) 



DATE 



1 

2 

3 

4 

5 

6 

7 

G 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



PRE-CHLORINATION 



C12 



Dem. I Dos. 



1 2 


.06 


1 2 


.36 


1 1 


.79 


1 2 


.13 


1 1 


.75 


1 2 


.03 


1 2 


.28 


1 1 


.70 


1 2 


.20 


1 2 


.47 


1 1 


.81 


1 2 


39 


1 3 


13 


1 2 


82 


1 3 


06 


1 1 


95 


1 2 


26 


1 2 


93 


1 3 


10 


1 2 


62 


1 3 


41 


1 3. 


19 


1 2. 


42 


1 2. 


52 


1 2. 


55 


1 2. 


10 


1 2. 


09 


1 2. 


07 


1 2. 
1 

1 


04 



NH3 



S02 



RESIDUAL C12 



Free 



Comb. 



Total 



55 
68 
60 
90 
80 
60 
60 
65 
65 



0.70 
0.65 



65 
75 
70 
68 
65 
67 
75 



0.90 
0.60 
0.70 
0.60 
0.50 
0.65 
0.70 
0.65 
0.65 
0.65 
0.60 







POST- 


-CHLORINATION 










C12 




NH3 




302 1 


RESIDDAL 


C12 


DATE 


Dem. 1 Dos. 






Free 


1 Comb 


. 1 Total 




1 
) 
1 










0.70 
0.87 
0.72 






1 
2 
3 


1 










0.78 






4 


1 

1 
1 

1 
1 
( 

1. 
1 










0.70 
0.70 
0.70 
0.67 
0.66 
0.71 
0.74 
0.65 






5 
6 

7 

8 

9 

10 

11 
12 


\ 










0.72 






13 


f 










0.69 






14 


1 










0.72 






15 


1 
1 










0.71 
0.57 






16 
17 


1 
1 










0.55 
0.69 






18 
19 


1 










0.66 






20 


1 










0.72 
0.57 






21 
22 


1 










0.70 






23 


1 










0.71 






24 


1 










0.71 






25 


1 










0.67 






26 


1 










0.69 






27 


1 










0.67 
0.70 






28 
29 


I. 
1 
















30 
31 



* Chlorln« dosage Is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( MAR 1984 ) 



1 

1 «._ 


PRE-CHLORINATION 


DATE 1 


C12 1 1 


1 RESIDUAL C12 


1 — 


1 IJH3 1 


S02 1 


1 D« 


m. 1 Dos. * 1 1 


1 Free Comb. 1 Total 


1 1 


1 2.13 1 1 


1 0.65 1 1 


2 1 


1 2.87 1 1 


1 0.65 1 1 


3 1 


1 3.02 1 1 


1 0.50 1 1 


4 1 


1 3.33 1 1 


1 0.60 1 1 


5 1 


1 2.98 1 1 


1 0.65 1 1 


6 1 


1 4.03 1 1 


1 0.65 1 1 


7 1 


1 3.28 1 1 


1 0.65 1 1 


8 1 


1 3.99 1 1 


1 0.70 1 1 


9 1 


1 3.97 1 1 


1 0.80 1 1 


10 1 


1 3.31 1 1 


1 0.80 1 1 


11 1 


1 2.47 1 il 


1 0.85 1 |i 


12 1 


1 3.18 1 1 


1 0.80 1 1 


13 1 


1 2.03 1 1 


1 0.80 1 1 


14 1 


1 2.59 1 1 


1 0.75 1 1 


15 1 


II 2.13 1 1 


1 0.75 1 1 


16 1 


1 2.12 1 1 


1 0.80 1 g 


17 1 


1 2.53 1 1 


1 0.70 1 1 


18 1 


1 3.40 1 1 


1 0.60 1 1 


19 1 


1 2.39 ( 1 


1 0.65 1 1 


20 1 


1 3.02 1 1 


1 0.60 1 1 


21 1 


1 2.40 t 1 


1 0.65 1 g 


22 1 


1 3.67 1 1 


1 0.60 1 g 


23 1 


1 2.57 1 1 


1 0.80 1 g 


24 1 


1 3.10 1 1 


1 0.95 1 g 


25 1 


1 2.40 1 1 


1 0.90 1 g 


26 1 


1 3.04 1 1 


1 0.80 1 g 


27 1 


1 1.78 1 1 


1 0.87 1 g 


28 1 


1 1.77 1 1 


1 0.65 1 1 


29 1 


1 1.86 1 1 


1 0.65 1 g 


30 1 


1 1.63 1 1 


1 0.65 g g 


31 1 


1 2.08 1 1 


\ 0.70 g g 



POST-CHLORINATION 



g g 
g g 
g g 

I g 
I g 
I g 
I g 
I g 
I I 
g I 
g g 



g g 

g g 

g g 

I g 

g g 

I I 

t i 

I i 

I II': 

i; i 

'II It 

I I 

g I 

[ I 

I I 
1 11 

I I 

g I 

g g 



C12 


1 UU'3 


g 

g S02 

g 


RESIDUAL C12 


DATE 


Dem. 1 Dos. 




Free g Comb, g Total 




1 




1 


! 0.67 g g 


1 


f 




1 


0.68 g g 


2 


1 
1 




1 
1 


0.53 1 g 

. 60 1 g 


3 

4 


1 




t 


0.66 g 1 


5 


1 




1 


0.57 g g 


6 


II 




1 


0.59 g g 


7 


1 




1 


0.55 g g 


8 


1 




(• 


0.60 g g 


9 


1 




I 


0.67 g g 


10 


I 




1 


0.53 g g 


11 


1 




:i 


0.57 g g 


12 


II 




1 


. 65 g g 


13 


1 




» 


0.70 1 1 


14 


Jl 




1 


0.69 1 1 


15 


1 




r 


0.59 g 1 


16 


1 
1 




1 
1 


. 67 1 1 
0.76 1 1 


17 
18 


1 




1 


0.66 1 ( 


19 


t 




11 


0.71 g 1 


20 


1 




1 


0.69 g 1 


21 


1 




1 


0.57 g 1 


22 


I 




1 


0.72 g 1 


23 


1 




1 


0.73 g g 


24 


I 




1 


0.69 g 1 


25 


I 




1 


0.67 g t 


26 


t 




1 


0.78 g g 


27 


t 




1 


0.75 g g 


28 


1 




1 


0.69 1 g 


29 


1 

g 




1 

1 


0.67 g g 
0.60 1 g 


30 
31 



* chlorine dosage is combined pre- and post-chlorlnatlon. 
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TABLE 3.1: DISINFECTION PROFILE ( APR 1984 ) 



1 


PRE-CHLORINATION 


DATE 1 


C12 1 


1 RESIDOAL C12 


1 ~ 


1 NH3 


S02 1 — 


1 Dem. 1 Dos. * 1 


1 Free Comb. | Total 


1 1 


1 1.90 1 


1 0.70 1 1 


2 1 


1 1.86 1 


1 0.60 1 1 


3 1 


1 2.47 1 


1 0.60 1 1 


4 1 


I 2.19 1 


1 0.70 1 1 


5 1 


1 2.74 1 1 


1 0.60 1 1 


6 1 


1 2.55 [ 1 


1 1.00 1 1 


7 1 


1 2.43 1 1 


1 0.80 1 1 


8 1 


1 2.06 1 1 


1 0.70 1 1 


9 1 


1 2.36 1 1 


1 0.65 1 1 


10 1 


1 3.11 1 t 


1 0.80 1 1 


11 1 


1 2.74 1 1 


1 0.70 1 1 


12 1 


1 2.71 1 1 


1 0.90 1 1 


13 1 


i 2.40 1 1 


1 0.80 1 1 


14 1 


1 2.35 1 1 


i 1.00 1 [ 


15 1 


1 1.86 [ 1 


1 0.70 1 1 


16 1 


1 1.64 1 1 


1 0.70 1 1 


17 1 


1 2.55 1 1 


1 0.70 1 1 


18 1 


1 2.43 1 1 


1 0.80 1 1 


19 1 ■ 


■ 1 3.17 1 1 


1 1.00 1 1 


20 1 


1 1.78 1 1 


1 1.00 1 1 


21 1 


1 2.21 1 1 


1 0.70 1 1 


22 1 


1 2.1? 1 1 


i 0.75 1 i 


23 1 


1 2.13 1 1 


1 1.00 1 ) 


24 t 


1 2.30 1 1 


1 0.70 1 1 


25 1 


1 2.50 1 1 


1 0.60 1 1 


26 1 


1 2.70 1 1 


1 1.00 I 1 


27 1 


g 2.28 1 1 


1 1.00 1 1 


28 1 


1 2.36 1 1 


1 1.00 1 1 


29 1 


1 2.20 1 1 


1 0.80 1 1 


30 1 


1 2.00 1 1 


1 0.60 1 1 


31 1 


1 1 1 









POST- 


-CHLORINATION 






012 


1 

— 1 


NH3 




S02 t 


RESIDOAL C12 


DATE 


Dem. 1 Dos. 


1 




Free 1 Comb. | Total 




I 


1 








0.58 1 1 


1 


if 
1 
1 
1 


1 
t 
t 








0.71 1 1 
0.65 1 t 
0.62 1 1 
0.53 t 1 


2 
3 
4 
5 


\ 


t 








0.60 1 1 


6 


I 


1 








0.69 1 1 


7 


1 


1 








0.67 1 1 


8 


1 


r 








0.75 1 1 


9 


1 

1 


1 
I 








0.60 1 1 
0.67 1 1 


10 

11 


1 

1 


1 








0.53 1 1 
0.61 1 1 


12 
13 


t 
1 
1 
f 

1 
1 


1 

i 
1 
1 
1 








0.57 1 1 

O.eo 1 1 

0.62 1 1 
0.54 1 1 
0.66 1 1 
0.82 1 ■) 


14 
15 
16 
17 
18 
19 


1 


I 








0.67 1 1 


20 


t 


1 








0.67 1 1 


21 


1 

'i. 
1 


1 
1 
1 








0.70 1 1 
0.64 1 1 
0.53 1 1 


22 
23 
24 


1 


1 








0.56 1 1 1 


25 


,1 


1 








0.69 1 1 


26 


i 


! 








0.78 1 1 


27 


1 


1 








0.67 1 1 


28 


1 


1 








0.63 1 i 1 


29 


I 
1 


1 

1 








0.57 1 1 1 


30 

31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( MAY 1984 ) 



1 


PRE-CHLORINATION 


DATE 1 


C12 1 1 


1 RESIDUAL C12 


1 


1 NH3 1 


S02 1 —- 


1 De 


m. 1 Dos. * 1 1 


1 Free Comb. | Total 


1 1 


1 2.53 I 1 


1 1.00 1 1 


2 1 


1 2.28 1 1 


1 0.80 1 1 


3 1 


1 2.22 1 1 


1 0.70 1 1 


4 1 


1 2.33 1 1 


1 1.00 1 1 


5 1 


1 2.10 1 1 


1 0.80 1 1 


6 1 


1 2.10 1 1 


1 0.80 1 1 


7 1 


1 2.36 1 1 


1 1.00 1 1 


8 ! 


1 2.06 1 1 


1 1.00 1 1 


9 1 


1 1.99 1 1 


1 0.80 1 1 


10 1 


1 2.18 1 1 


1 0.90 1 1 


11 1 


1 2.16 1 1 


1 0.80 1 1 


12 1 


1 1.87 1 1 


1 0.80 1 1 


13 1 


1 2.02 1 1 


1 0.80 1 1 


14 1 


1 1.44 1 I 


1 0.90 1 1 


15 1 


1 2.17 1 1 


1 0.80 1 1 


16 1 


1 1.52 1 1 


1 0.80 1 1 


17 1 


1 1.B2 1 1 


1 0.80 1 1 


18 1 


1 1.86 1 1 


1 0.70 1 1 


19 1 


1 1.84 1 1 


1 0.75 1 ■ I 


20 1 


j 1.48 1 1 


1 0.70 1 1 


21 1 


1 1.23 1 1 


1 0.65 1 1 


22 1 


1 1.43 1 1 


1 0.65 1 1 


23 1 


1 2.27 1 1 


1 0.75 1 1 


24 1 


1 1.79 1 1 


1 1.00 1 1 


25 1 


1 1.47 1 1 


1 0.60 1 1 


26 1 


1 2.14 1 1 


1 0.70 1 1 


27 1 


1 1.62 1 1 


1 0.60 1 1 


28 1 


1 2.17 1 ( 


1 0.60 1 1 


29 1 


1 2.55 1 1 


1 0.60 1 1 


30 1 


1 2.31 1 1 


1 1.00 I 1 


31 1 


1 2.29 1 1 


1 1.00 1 1 



POST-CHLORINATION 



C12 




1 302 


RESIDUAL C12 


1 DATE 


Deiti. 1 Dos. 




Free 1 Comb. 1 Total 




1 






0.62 1 1 


1 1 


1 






. 62 1 1 


1 2 


1 






. 60 1 1 


1 3 


1 
1 






. 72 I 1 
0.67 1 1 


1 4 

1 5 


1 






0.71 1 1 


1 6 


1 






0.79 1 1 


1 7 


1 






0.72 1 1 


1 8 


1 






0.64 1 1 


1 9 


1 






0.66 1 1 


1 10 


III 






0.82 1 1 


1 11 


1 






0.72 [ 1 


1 12 


I 






0.69 1 I 


1 13 


11 






0.611 1 


1 14 


|| 






0.61 1 1 


1 15 


1 






0.61 1 1 


1 16 


'» 






0.55 1 1 


1 17 


1 
I 






0.65 1 1 
0.71 1 1 


1 18 
1 19 


1 






0.69 1 1 


1 20 


1 






0.671 1 


1 21 


1 






0.65 1 1 


1 22 


If. 






0.66 1 1 


1 23 


1 






0.64 1 1 


1 24 


\ 






0.67 I 1 


1 25 


I 






0.53 1 1 


1 26 


1 






0.55 1 1 


I 27 


1 






0.62 1 1 


1 28 


1 






0.72 1 1 


1 29 


1 
1 






0.78 1 1 
0.57 ( 1 


1 30 
1 31 



Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( JDN 19B4 > 



DATE 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



PRE-CHLORINATION 



C12 



Dem. I Dos. * 



1 2 


.66 


1 2 


.62 


1 2 


.58 


1 1 


.69 


i 2 


.58 


t 2 


.00 


1 1 


.80 


1 2 


.00 


1 1 


.59 


1 1 


40 


1 1 


80 


1 1 


67 


[ 1 


63 


1 2 


25 


I 1 


12 


1 1 


86 


1 2 


09 


1 2 


16 


1 2. 


46 


1 2. 


78 


1 1. 


99 


1 1. 


98 


1 2. 


18 


1 2. 


47 


1 2. 


49 


1 2. 


49 


1 2. 


73 


1 1. 


89 


! 2. 


15 


1 2. 

1 


22 



NH3 



302 



RESIDDAL C12 



Free Comb. I Total 



80 
80 
75 

eo 

80 
90 
80 
80 
90 
00 
00 
00 



0.85 
0.85 
0.60 
0,75 
0.70 
0.75 
0.65 
0.80 
1.00 
0.85 
0.75 
0.70 



00 
80 
75 
70 
70 
80 



POST-CHLORINATION 



C12 


*«- 1 KWi 


1 S02 


1 RESIDUAL C12 


1 DATE 


Dem. 1 Dos. 




Free 1 Comb. | Total 




1 






0.75 1 1 


1 


f 






0.74 1 I 


2 


1 






0.78 1 1, 


3 


II 
1 
1 






. 68 1 1 
0.70 1 1 
0.65 1 1 


4 
5 
6 


I' 






. 66 1 1 


7 


1 






0.70 1 1 


8 


I 






. 62 1 1 


9 


1 






0.58 1 1 


10 


1 






0.61 1 1 


11 


1 






0.63 1 1 


12 


t 
1 






0.60 1 1 
0.53 1 1 


13 
14 


1 






0.58 1 1 


15 


1 






0.67 1 1 


16 


1 






0.68 1 1 


17 


1 
1 

1 


1 




0.68 1 1 
0.651 1 
0.63 1 1 


18 

19 
20 


1 
1 






0.76 t 1 
0.67 1 1 


21 
22 


1 






0.53 1 1 


23 


1 






0.54 1 1 


24 


1 






0.58 1 1 


25 


1 
1 






0.56 1 1 

0.58 1 1 1 


26 
27 


1 
1 






0.65 1 1 1 
0.70 1 1 1 


28 

29 


1 

I 






0.72 1 1 1 


30 

31 



* chlorine dosage is combined pre- and post-cblorlnatlon. 
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TABLE 3.1: DISINFECTION PROFILE ( JOL 1984 ) 





PRE-CHLORINATION | 


DATE 1 


C12 1 1 


1 RESIDUAL C12 ( 


1 Oe 


m. 1 Dos. * 1 1 


1 Free Comb. | Total | 


1 1 


1 2.12 1 1 


1 0.80 1 1 1 


2 1 


1 2.41 1 1 


1 0.80 1 1 1 


3 1 


1 2.29 1 1 


1 0.80 1 1 1 


4 1 


1 2.41 1 1 


1 0.80 1 1 1 


5 1 


1 2.92 1 1 


1 0.75 1 1 1 


6 1 


1 2.99 1 1 


1 0.70 1 1 1 


7 I 


1 2.96 1 i 


1 0.80 1 1 1 


e 1 


1 1.70 1 1 


1 0.80 1 1 1 


9 1 


1 1.74 1 1 


1 0.60 1 1 1 


10 1 


1 1.89 1 1 


1 0.50 1 1 g 


11 1 


1 2.33 1 1 


1 1.00 1 1 1 


12 1 


1 2.32 1 1 


1 0.60 1 1 1 


13 1 


1 1.97 1 1 


1 0.70 1 1 1 


14 1 


1 2,08 1 1 


1 0.70 1 1 1 


15 1 


1 2.09 1 1 


1 1.00 1 1 1 


16 1 


1 1.90 1 1 


1 1.10 1 1 ( 


17 1 


1 2.03 1 1 


1 0.80 1 1 1 


18 1 


1 1.94 1 1 


1 0.60 1 1 1 


19 1 


1 1.94 1 1 


1 1.10 1 1 1 


20 1 


1 1.80 1 1 


1 1.00 1 1 \ 


21 1 


1 1.80 1 1 


1 1.10 1 1 1 


22 1 


1 1.60 1 1 


1 1.20 1 1 1 


23 1 


1 1.85 1 1 


1 1.10 1 1 g 


24 1 


1 1.80 1 1 


1 1.10 1 1 g 


25 1 


1 2.00 1 1 


1 1.10 1 1 g 


26 1 


1 2.24 1 1 


1 1.00 1 1 g 


27 1 


1 2.49 1 1 


1 1.00 1 1 g 


28 1 


1 2.14 1 1 


1 1.10 1 1 g 


29 1 


1 3.13 1 1 


1 1.00 1 1 g 


30 1 


1 2.16 1 1 


1 1.20 1 1 g 


31 1 


1 2.21 1 1 


1 1.00 1 1 g 







POST-CHLORINATION 










C12 




NH3 




S02 1 


RESIDOAL 


C12 


DATE 


Dem. 1 Dos. 






Free 


Comb 


. 1 Total 




1 










0.67 




i 


1 


1 










0.69 




■|i 


2 


I 
1 


II 








0.71 
0.65 




1 

I 


3 
4 


1 
1 










0.68 
0.71 




( 
1 


5 
6 


1 










0.67 




1 


7 


1 










0.75 




i 


8 


il 
1 










0.58 
0.56 




i 

1! 


9 

10 


f 










0.58 




1 


11 


* 
1 
1 
1 

11 










0.60 
0.68 
0.70 
0.73 
0.62 




1 
1 

1 
1 
1 


12 
13 
14 

15 

16 


1' 










0.58 




1 


17 


1 










0.73 




1 


18 


1. 










0.67 




1 • 


19 


It 










0.69 




1 


20 


1 
1 










0.62 
0.55 




1 
1 


21 
22 


I 










0.53 




r 


23 


1 










0.61 




1 


24 


1 










0.69 




1 


25 


■(; 










0.62 




1 


26 


1 










0.57 




* 


27 


1 










0.65 




1 


28 


I 
1 

1 










0.62 
0.62 
0.52 




1 
1 

1 


29 
30 
31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( AUG 1984 ) 



1 


PRE-CHLORINATION 


DATE 1 


C12 1 


1 RESIDUAL C12 




.... . -.— — t uu? 


302 1 






1 D€ 


>m. 1 Dos. * 1 


1 Free Comb. 1 Total 


1 1 


1 2.07 1 


1 1.00 1 1 


2 1 


I 2.41 I 


1 1.00 1 1 


3 1 


1 2.61 1 


1 1.00 1 1 


4 1 


1 2.74 ( 1 


1 1.00 1 1 


5 1 


1 2.58 1 1 


1 1.00 1 1 


6 1 


1 2.23 1 1 


1 1-00 1 1 


7 1 


1 2.29 1 1 


1 1.00 1 1 


8 1 


1 1.76 1 1 


1 1.00 1 1 


9 1 


1 2.43 t 1 


1 1.00 1 1 


10 1 


1 2.50 1 1 


1 0.80 1 1 


11 1 


1 2.11 1 1 


1 1.00 1 1 


12 1 


1 2.05 1 1 


1 1.00 1 1 


13 1 


1 2.42 1 1 


1 1.00 1 1 


14 1 


1 2.19 1 1 


1 0.95 1 1 


IS 1 


1 2.57 1 1 


1 0.90 1 1 


16 1 


1 2.13 1 1 


1 0.80 1 1 


17 1 


1 2.12 1 1 


1 1.00 1 1 


18 1 


1 2.07 1 1 


1 0.80 1 1 


19 1 


1 2.41 1 1 


1 0.80 1 1 


20 1 


1 3.48 ( 1 


1 0.70 1 1 


21 1 


1 2.91 1 1 


1 0.80 1 1 


22 1 


1 2.12 1 1 


1 0.80 1 1 


23 1 


1 2.88 1 1 


1 0.70 1 1 


24 1 


1 2.32 1 1 


1 1.00 1 1 


25 1 


1 2.38 i t 


1 0.90 1 1 


26 1 


II 2.61 1 1 


1 0.80 1 1 


27 1 


1 2.54 1 1 


1 0.80 1 1 


28 1 


1 2.76 1 1 


1 0.80 1 1 


29 1 


1 2.24 1 1 


1 0.80 1 1 


30 1 


1 2.79 1 1 


1 0.70 1 1 


31 1 


1 2.34 1 1 


1 0.80 1 1 







POST- 


-CHLORINATION 






C12 




NH3 


1 


S02 1 


RESIDDAL C12 


1 DATE 


Dem. 1 Dos. 




1 


Free 1 Comb. 1 Total 




I 






i' 




0.47 1 1 


1 


1 






1 




0.60 1 1 


2 


1 

1 
1 






'1 
1 
ii 




0.60 1 1 
0.68 1 1 
0.66 1 1 


3 
4 
5 


i 






1 




0.72 1 1 


6 


1 






1 




. 62 1 1 


7 


\ 






t 




0.62 1 1 


8 


1 






i 




0.67 1 1 


9 


1 






1: 




0.73 1 1 


10 


I 






1 




0.72 1 1 


11 


1 






1 




0.68 1 1 


12 


( 






'1 




0.58 1 1 


13 


1 






:*' 




0.73 1 1 


14 


1 






f 




0.75 1 1 


15 


l! 






r 




0.74 1 1 


16 


1 






1 

I 




0.64 1 1 
0.69 1 1 


17 
18 


1 






1 




0.68 1 1 


19 


1 






1 




. 70 1 1 


20 


«: 






1 




0.73 1 1 


21 


1 






1 




0.68 1 1 


22 


t 






1 




0.71 1 1 


23 


i 






1 




0.67 1 I 


24 


1 






1 

1 




. 60 1 1 

0.69 1 1 


25 
26 


1 






I 




0.75 1 1 


27 


1 






1 




0.74 1 1 


28 


I 






1 




0.70 1 1 


29 


r 

1 






1 

1 




0.75 1 1 
0.69 1 1 


30 

31 



* Chlorine dosage is combined pre- and post-chlorinatlon. 
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TABLE 3.1: 


DISINFECTION PROFILE ( SEP 1984 ) 










1 1 


PRE-CHLORINATION 


1 1 

. 1 1 _______ . 


POST-CHLORINATION 






[ 1 

IDATE 1 

1 1 


C12 1 1 1 RESIDUAL C12 
1 iiu'i I cn9 \ _--^— -._ — _— - 


1 1 

1 1 C12 

_ 1 1 „^_„ 


NH3 1 502 1 


RESIDOAL 012 


DATE 1 


1 1 

1 1 CN 


sm. IDos. * 1 1 1 Free Comb. 1 Total 


I 1 

1 f Dem. 1 Dos. 
. 1 f ____——— — ———_—«» . 


Free 1 Comb. | Total 




1 1 1 


1 2.43 1 1 1 0.70 1 1 


1 1 """ ~ — — — *. - 

i !i 1 




0.71 1 1 


1 1 


1 2 1 


1 2.61 1 1 1 0.80 1 1 


1 1 1 




0.73 1 1 


2 1 


1 3 1 


1 2.56 1 1 1 0.80 1 1 


1 1 1 




0.70 1 1 


3 1 


1 4 1 


1 2.59 1 1 1 0.80 1 1 


1 1 1 




0.76 1 1 


4 1 


1 5 1 


i 2.16 1 1 1 0.70 1 1 


1 1 1 




0.691 1 


5 1 


1 6 1 


1 2.34 1 1 1 0.70 1 1 


1 1 1 




. 70 1 1 


6 1 


1 7 1 


1 2.15 1 1 1 0.80 1 1 


1 1 1 




. 72 1 t 


7 1 


1 B 1 


1 2.14 1 1 1 0.80 1 1 


1 1 1 




0.75 1 1 


8 1 


1 9 1 


1 2.18 1 1 1 0.90 1 1 


1 ( 1 




0.75 1 1 


9 1 


1 10 1 


1 2.00 1 1 1 0.80 1 1 


1 1 1 




0.70 1 1 


10 1 


1 11 1 


1 2.58 1 1 1 O.BO 1 1 


1 i 1 




0.70 1 1 


11 1 


1 12 1 


1 2.28 1 1 1 0.80 1 1 


1 1 1 




0.71 1 1 


12 1 


1 13 1 


1 2.74 1 1 1 1.40 1 1 


1 1^ 1 




0.73 1 1 


13 ( 


1 14 1 


1 2.77 1 1 1 1.20 1 1 


1 1 1 




0.70 1 1 


14 1 


1 IS 1 


1 2.18 1 1 1 0.80 1 1 


1 1 1 




. 72 1 1 


15 1 


1 16 1 


1 2.12 1 1 1 0.60 1 1 


f 1 1 




. 63 1 1 


16 1 


1 17 1 


1 2.74 1 1 1 0.70 1 1 


1 1 1 




0,72 1 1 


17 1 


1 18 1 


1 2.50 1 1 1 0.80 1 1 


:i! 1 1 




0.72 1 1 


18 1 


1 19 1 


1 2.53 1 1 1 0.90 1 1 


l! 1 t 




0.69 1 1 


19 1 


1 20 1 


1 2.45 1 1 1 o.eo 1 1 


,r i I 




0.72 1 1 


20 1 


1 21 1 


1 2.74 1 1 1 0.80 1 1 


1.1 i 1 




0.73 1 1 


21 1 


1 22 1 


1 1.97 1 1 1 0.85 1 1 


I- 1 1 




0.71 1 1 


22 1 


1 23 1 


1 2.00 1 1 1 0.80 1 1 


1 1 1 




0.75 1 1 


23 1 


1 24 1 


1 2.04 1 1 1 0.80 1 1 


1 t 1 




0.75 1 1 


24 1 


( 25 1 


1 2.21 t 1 1 0.85 1 1 


li ir 1 




0.72 1 1 


25 1 


1 26 1 


1 3.03 1 1 1 0.80 1 1 


i> 1 1 




0.62 1 1 


26 1 


1 27 1 


1 1.74 1 1 1 0.70 1 1 


ii- II 1 




0.70 1 1 


27 1 


1 28 1 


1 2.45 1. 1 1 0.80 1 1 


1 1 1 




0.79 1 1 


28 1 


1 29 1 


1 2.54 1 1 1 0.80 1 1 


1 1 1 




0.75 1 1 


29 1 


1 30 1 


1 2.07 1 1 1 0.80 1 1 


1 1 1 




0.70 1 1 


30 1 


1 31 1 


III 1 11 


1 1 1 






31 1 



* Chlorine dosage is combined pre- and post-chlorlnation. 



WATER PLANT OPTIMIZATION STUDY 
BELLE KIVER WATER SYSTEM 



PAGE 10 OF 12 



TABLE 3.1: DISINFECTION PROFILE < OCT 1984 ) 



1 


PRE-CHLORXNATION 


DATE 1 


012 1 1 


1 RESIDUAL C12 


1 — 


I NH3 1 


S02 1 


1 D« 


>m. 1 Dos. * 1 1 


1 Free Comb. | Total 


1 1 


1 1.92 1 1 


1 0.80 1 1 


2 1 


1 2.12 1 1 


1 0.85 1 1 


3 1 


1 2.82 1 1 


1 0.80 1 1 


4 1 


1 2.55 1 1 


1 0.80 1 1 


5 1 


1 2.29 1 1 


1 o.eo 1 1 


6 1 


1 2.55 f 1 


1 0.80 1 1 


7 1 


1 2.61 1 1 


1 0.70 1 1 


8 1 


1 2.16 1 1 


1 0.80 1 1 


9 1 


1 2.69 1 I 


1 0.80 1 1 


10 [ 


1 3.01 1 1 


1 0.70 t 1 


11 1 


1 2.85 ! 1 


1 0.70 ( 1 


12 1 


1 3.26 1 1 


1 0.70 ( 1 


13 1 


1 2.65 1 1 


1 0.70 1 1 


14 1 


1 2.82 1 1 


1 0.70 i 1 


15 1 


1 3.09 1 1 


1 0.60 1 1 


16 1 


1 3.04 1 1 


1 0.70 1 ) 


17 1 


1 3.10 1 1 


1 0.65 1 1 


18 1 


1 3.15 1 1 


1 0.70 1 1 


19 t 


1 3.76 1 1 


1 0.60 1 1 


20 1 


1 2.81 1 1 


1 0.8S 1 1 


21 1 


1 3.47 1 1 


1 0.80 1 1 


22 1 


1 2.80 1 1 


1 0.70 i 1 


23 1 


1 3.40 1 1 


1 0.80 1 1 


24 1 


1 2.19 1 1 


1 1.00 1 1 


25 1 


1 2.41 1 1 


1 0.80 1 1 


26 t 


1 2.73 1 1 


1 0.70 1 1 


27 1 


1 2.16 1 1 


1 0.80 1 1 


28 1 


1 2.23 1 1 


1 0.70 1 1 


29 1 


1 2.11 1 1 


I 0.70 1 I 


30 1 


1 2.13 1 1 


1 0.75 1 t 


31 1 


1 2.36 1 1 











POST- 


-CHLORINATION 








C12 


1 

1 


NH3 


1 
1 


S02 1 


RESIDUAL C12 


DATE 


1 1 Dem. 


1 Dos. 


i 


1 


Free 1 Comb. 1 Total 








i 




1 




0.69 1 1 


1 






1 
1 




1 
1 




0.69 1 i 
0.65 1 i 


2 

3 






I 

1 
1 
1 
1 




1 
1 
1 

■r 
1 




0.69 1 1 
0.67 1 1 
0.70 1 1 
0.73 1 1 
0.72 1 1 


4 
5 
6 
7 
8 






1 




1 




0.71 1 1 


9 






1 




i, 




0.70 1 1 


10 






1 




1 




0.71 1 1 


11 






1 




1 




0.74 1 1 


12 






1 




1 




0.77 1 1 


13 






1 
1 




1 
1 




0.67 1 1 
0.68 1 1 


14 
15 






» 




1 




0.63 1 1 


16 






1 




1 




0.55 1 1 


17 






I 




1 




0.57 1 1 


18 






!l; 




1 




0.60 1 1 


19 






I 




1 




0.72 1 1 


20 






li 




I 




0.68 j g 


21 






'1 




1 




0.70 1 1 


22 






1 




1 




0.78 1 1 


23 






1 




1 




0.75 1 1 


24 






1 




I 




0.71 1 1 


25 






i|i 




1 




0.69 1 1 


26 






1 
1 




1 

1 




0.73 1 1 
0.75 1 1 


27 
28 






1 




1 




0.75 1 1 1 


29 






1 
1 




1 

1 




0.68 1 1 1 
0.71 1 1 1 


30 
31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( NOV 1984 ) 





PRE-CHLORINATION 


DATE 


CI 2 1 1 


1 RESIDOAL C12 






S02 1 








Dero. 1 Dos. * 1 1 


1 Free Comb. 1 Total 


1 


1 2.15 1 1 


1 0.80 1 1 


2 


1 1.97 1 1 


1 0.75 1 1 


3 


1 2.04 1 1 


1 0.75 1 1 


4 


1 2.23 1 1 


1 0.80 1 1 


5 


1 2.06 1 1 


1 0.60 1 1 


6 


1 2.11 1 1 


1 0.70 1 1 


7 


1 1.80 I 1 


1 0.60 1 1 


8 


1 1.88 1 I 


1 0.90 1 1 


9 


1 2.11 1 i| 


1 0.60 1 1 


10 


1 1.99 f 1 


1 0.80 1 1 


11 


1 1.95 1 1 


1 o.eo 1 1 


12 


1 1.90 1 1 


1 0.60 1 1 


13 


1 2.26 1 1 


1 0.60 1 1 


14 


1 2.15 1 1 


1 0.60 1 1 


15 


1 1.87 [ 1 


1 0.60 1 1 


16 


1 2.10 1 1 


1 0.60 1 1 


n 


1 1.87 1 1 


1 0.70 1 1 


18 


1 2.10 1 1 


1 0.70 1 1 


19 


1 1.78 1 1 


1 0.50 1 1 


20 


1 2.11 1 1 


1 0.70 1 1 


21 


1 1.62 1 1 


1 0.65 1 1 


22 


1 1.49 1 1 


1 0.60 1 1 


23 


1 1.55 1 1 


1 0.60 1 1 


24 


1 1.89 1 1 


1 0.60 1 1 


25 


1 1.78 1 1 


1 0.60 1 1 


26 


1 1.72 1 1 


1 0.70 1 1 


27 


1 1.84 1 1 


1 0.60 1 1 


28 


1 2.00 1 1 


1 0.60 1 1 


29 


1 1.39 1 1 


1 0.60 1 1 


30 


1 2.02 1 1 


1 0.70 1 1 


31 


1 1 1 





POST-CHLORINATION 




I 

DATE I 

I 

I 

1 I 

2 I 

3 I 

4 I 

5 I 

6 I 

7 I 

8 I 

9 I 

10 I 

11 I 

12 I 

13 I 

14 I 

15 I 

16 I 

17 I 
16 I 

19 I 

20 I 

21 I 

22 I 

23 I 

24 i 

25 I 

26 t 

27 I 

28 I 

29 II 

30 I 

31 I 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( DEC 1984 ) 



1 


PRE-CHLORINATION 


DATE 1 

1 — — 


C12 1 1 


1 RESIDOAL C12 
S02 1 






1 Dem. IDos. * 1 1 


I Free Comb. | Total 


1 1 


1 2.07 1 1 


1 0.70 1 I 


2 1 


1 1.78 1 1 


1 0.70 t 1 


3 1 


1 1.19 1 1 


1 0.70 1 1 


4 1 


1 2.43 1 1 


1 0.60 1 1 


5 1 


1 2.23 1 1 


1 0.60 1 1 


6 1 


1 1.77 1 1 


1 0.50 1 t 


7 1 


1 1.67 1 1 


1 0.60 1 1 


8 1 


1 1.54 1 1 


1 0.60 1 1 


9 1 


1 1.47 1 1 


1 O.SO 1 1 


10 1 


1 1.55 1 1 


1 0.60 1 1 


11 1 


1 2.33 1 1 


1 0.60 1 1 


12 1 


1 1.76 1 1 


1 0.60 I 1 


13 1 


1 1.96 1 1 


1 0.70 1 1 


14 f 


1 1.65 1 1 


1 0.60 1 1 


15 1 


I 1.72 1 1 


1 0.65 1 1 


16 1 


1 2.20 1 1 


1 0.60 1 1 


17 ( 


1 2.06 1 1 


1 0.70 1 ) 


18 1 


1 1.81 1 1 


1 0.60 1 1 


19 1 


1 1.95 1 1 


1 0.70 1 1 


20 1 


1 1.89 1 1 


I 0.60 1 1 


21 1 


1 2.08 1 1 


1 0.50 1 1 


22 1 


1 2.08 1 1 


1 0.70 1 1 


23 1 


II 1.62 1 1 


1 1.20 1 1 


24 1 


1 3.68 1 1 


1 1.00 1 1 


25 1 


1 2.35 I 1 


1 1.20 1 1 


26 1 


[ 1.90 1 1 


1 1.40 1 1 


27 1 


1 2.09 1 1 


1 0.70 1 [ 


28 1 


1 1.93 1 1 


1 0.60 1 1 


29 1 


1 2.76 i 1 


1 0.70 1 1 


30 1 


1 2.70 1 1 


1 0.70 1 1 


31 1 


1 2.05 1 1 


1 0.70 1 I 







POST-CHLORIKATION 






C12 




NH3 


1 
1 


S02 1 


RESIDOAL C12 


DATE 




i 




Dem. 1 Dos. 






1 




Free 1 Comb. 1 Total 










,t 




0.72 1 1 


1 








I 




0.69 1 1 


2 








t 




0.66 1 1 


3 








1 
1 
1 
1 




0.58 1 1 
0.70 1 1 
0.78 1 1 
0.77 1 1 


4 
5 
6 

7 








f 




0.65 1 1 


8 








f 

1 




0.73 1 1 
0.68 1 1 


9 

10 








1 




0.69 1 1 


11 








il 




0.69 1 1 


12 








1 
1 




. 70 1 1 
0.70 1 1 


13 
14 








f 

1'; 
1 
1 




0.71 1 1 
0.66 1 1 
0.64 1 1 
0.68 1 1 


15 
16 
17 
18 








1 




0.64 1 1 


19 








1 
1 




0.63 1 1 
0.65 1 1 


20 

21 








1 
1 
1 




0.72 1 1 
0.61 1 1 
0.60 1 1 1 


22 
23 
24 








1 




O.BO 1 1 


25 








1 




0.79 1 1 


26 








1 




0.70 1 1 


27 








1 
1 




0.69 1 1 1 
0.65 1 1 I 


28 
29 








1 
1 




0.64 1 1 1 
0.65 1 1 1 


30 
31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( JAN 1985 ) 





PRE-CHLORINATION 


DATE 1 


C12 1 1 


1 RESIDOAL C12 




__ — — ^— — 1 UU*^ 1 


S02 1 

1 Free Comb. 1 Total 


1 D« 


m. 1 Dos. * 1 ! 


1 1 


1 2.71 1 1 


I 0.70 I 1 


2 1 


1 3.8B 1 1 


1 0.75 1 1 


3 1 


1 3.13 1 1 


1 1.00 1 1 


4 1 


1 2.66 1 1 


1 O.BO 1 1 


5 1 


1 2.06 1 1 


1 0.70 1 1 


6 1 


1 1.44 1 1 


1 0.90 1 1 


7 1 


1 2.39 1 1 


1 0.90 1 1 


8 1 


1 2.64 1 1 


1 I. 00 1 1 


9 1 


1 3.51 1 1 


1 1.00 1 1 


10 1 

11 1 


1 2.26 1 1 
1 2.02 1 1 


1 0.90 1 1 
1 0.75 1 1 


12 1 


1 2.20 1 1 


1 0.70 1 1 


13 1 

14 1 


1 1.50 1 1 
1 1.70 1 1 


1 0.70 1 1 
1 0.50 1 1 


15 1 

16 I 

17 1 


1 2.20 1 1 
1 2.20 1 1 
1 2.50 1 1 


! 0.70 t 1 

1 0.80 1 1 
1 0.40 1 1 


18 1 


1 1.80 1 1 


1 0.60 1 1 


19 1 

20 1 

21 1 


1 1.65 1 1 
I 1.91 1 1 
1 2.25 1 1 


1 0.70 1 1 
1 0.90 1 1 
1 1.00 1 1 


22 1 

23 ( 

24 1 

25 1 


1 2.24 1 1 
1 2.47 ! 1 
1 1.70 1 1 
1 2.06 1 1 


1 0.60 1 1 
1 1.00 1 1 

1 o.eo 1 g 

1 0.75 1 1 


26 1 

27 1 
2B 1 

29 1 

30 1 

31 1 


1 2.13 1 1 
1 2.65 1 1 
1 2.50 1 1 
1 2.52 g 1 
1 2.28 1 1 
1 2.39 1 1 


1 0.80 1 1 
1 0.80 1 1 
1 1.00 1 1 
1 0.60 1 1 
1 0.60 1 1 
1 0.70 1 1 







POST- 


-CHLORINATION 






1 C12 


1 


NH3 


1 


302 


1 


RESIDOAL 012 


DATE 1 


1 Dem. 1 Dos. 


1 


1 
1 


1 


Free 1 Comb. | Total 






1 




J 




i| 


0.66 1 1 


1 1 




1 




1 




,f 


0.71 1 1 


2 1 




'1' 




1 




I 


0.88 1 1 


3 1 




:r 




1 




11 


0.72 1 1 


4 1 




1 




1 
1 
1 




t 

1 


0.73 1 1 
0.74 1 1 
0.72 1 1 


5 1 

6 1 

7 1 




I 
1 




1 
1 




1 


0.75 1 1 
0.69 1 1 


8 1 

9 1 




1 




1 




1 


0.70 1 1 


10 1 




1 




I 




1 


0.73 1 1 


11 1 




.|, 




1 




II 


0.71 1 1 


12 1 




1 




1 




,1 


0.70 1 1 


13 1 




1 




1 




I'll 


0.50 1 1 


14 1 




1 




1 




'1 


0.50 1 1 


15 1 




11 




1 




1 


0.50 1 1 


16 1 




1 

11 




1 
1 




.1 
1 


0.50 1 1 
0.61 1 1 


17 1 

18 1 




1 




1 




1 


0.54 1 1 


19 1 




li. 




1 




III 


0.57 1 1 


20 1 




1 




1 




I 


0.50 1 1 


21 t 




1 




1 




1 


0.50 1 1 


22 I 




1 




1 




1 


0.60 1 1 


23 1 




1 




1; 




1 


. 62 1 1 


24 1 




,li 




i 




1 


0.71 1 1 


25 1 




1 




:ii 




1 


0.70 1 1 


26 1 




ill 




I- 




1 


0.69 1 1 


27 1 




1 

> 




1 
1 




1 
1 


. 60 1 1 
0.80 1 1 


28 1 

29 1 




1 

1 




1 
r 




I 

1 


0.70 I 1 
0.65 1 1 


30 1 

31 1 



* Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( FEB 1985 ) 



1 1 

1 1 ^^ — 




PRE- 


CHLORINATION 




1 POST-CHLORINATION 

1 




1 DATE 1 


C12 






RESIDDAL C12 I 


1 C12 


1 1 






RESIDDAL C12 


DATE 1 


1 1 




NH3 


1 302 1 






1 NH3 1 

1 1 


<in9 1 . 








1 1 D€ 


m. IDos. * 


Free Comb. 1 Total 1 


1 Dem. 1 Dos. 


dU^ 1 


Free 


Comb. I Total 




1 1 1 


1 2.10 






0.70 1 1 1 


1 i 


t 1 




0.69 




1 1 


1 2 1 


1 2.10 






0.80 1 1 1 


1 1 


I ( 




0.72 




2 1 


1 3 1 


1 2.20 






0.80 1 1 1 


1 1 


t 1 




0.68 




3 1 


1 4 1 


1 2.70 






0.80 1 1 1 


1 1 


1 1 




0.60 




4 1 


1 5 1 


1 1.80 






0.90 1 1 1 


1 1 


1 f 




0.65 




5 1 


1 6 1 


1 2.30 






0.90 1 1 1 


1 1 


1 1 




0.65 




6 1 


1 7 ( 


1 2.20 






0.80 I 1 1 


1 1 


1 1 




0.70 




7 1 


1 8 1 


1 2.32 






0.80 1 1 1 


1 1 


1 1 




0.76 




8 1 


1 9 1 


1 2.09 






0.80 1 1 1 


1 1 


1 1 




0.70 




9 1 


1 10 1 


1 2.12 






0.80 1 1 1 


1 1 


1 1 




0.75 




10 1 


1 11 1 


1 2.11 






0.90 1 1 1 


1 1 


1 1 




0.71 




11 1 


1 12 1 


1 2.14 






0.80 1 1 1 


1 1 


1 t 




0.72 




12 1 


1 13 1 


1 2.26 






0.90 1 1 1 


1 [ 


1 1 




0.71 




13 1 


1 14 1 


1 1.76 






0.80 1 1 1 


i 1 


1 1 




0.64 


1 


14 1 


1 15 t 


1 2.02 






0.80 1 1 t 


1 r 


1 1 




0.70 


1 


15 1 


1 16 1 


1 1.90 






0.60 1 1 1 


t 1 


1 1 




0.68 


1 


16 1 


1 17 t 


1 2.09 






1.00 1 1 I 


t 1 


t 1 




0.64 




17 1 


1 18 1 


t 1.89 






1.00 1 1 t 


1 1 


1 1 




0.65 


1 


18 1 


1 19 1 


I 1.90 






0.80 1 1 1 


I • 1 ■ 


1 1 




0.60 


] 


19 1 


1 20 1 


1 2.33 






0.90 1 1 1 


1 i 


I 1 




0.60 


1 


20 1 


t 21 1 


1 2.39 






0.80 1 1 1 


I II 


1 1 




0.65 


1 


21 1 


1 22 1 


1 1.96 






1.00 1 1 1 


1 r 


1 1 




0.65 




22 1 


1 23 1 


1 1.57 






0.75 1 1 i 


t 1 


1 1 




0.72 


1 


23 1 


1 24 1 


1 2.20 






0.80 1 1 1 


1 I 


1 1 




0.60 


g 


24 1 


1 25 1 


1 1.98 






0.80 1 1 1 


1 r 


1 i 




0.60 




25 1 


1 26 1 


1 2.10 






1.00 1 1 1 


1 1 


1 1 




0.65 


1 


26 1 


1 27 1 


1 2.25 






0.80 1 1 1 


1 1 


t 1 




0.61 


1 


27 1 


1 28 1 


1 3.01 






0.80 1 1 1 


1 [' 


1 1 




0.60 




28 1 


1 29 1 


1 








1 t 


I 1: 








29 1 


1 30 1 


1 1 








1 t 


1 1 








30 1 


1 31 1 


( 








1 1 


1 1 








31 1 



* Chlorine dosage Is combined pre- and poat-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE { MAR 1985 ) 





PRE-CHLORI NATION 


1 DATE 1 


C12 1 1 


1 RESIDUAL C12 






S02 1 


1 1 




1 1 De 


m. 1 Dos. * 1 1 


1 Free Comb. 1 Total 


1 1 1 


1 2.55 1 1 


1 0.80 1 1 


1 2 1 


1 2.71 1 1 


1 0.70 1 1 


1 3 1 


1 3.03 1 1 


1 o.eo 1 1 


1 4 1 


1 2.63 1 1 


1 0.80 1 1 


1 5 1 


1 2.53 1 1 


1 0.70 1 1 


1 6 1 


1 2.71 1 1 


1 1.00 1 1 


1 7 1 


1 2.75 1 1 


1 0.80 1 1 


1 8 1 


1 2.72 1 1 


1 0.60 1 1 


1 9 1 


1 2.44 1 1 


1 0.70 1 1 


1 10 1 


1 2.95 1 1 


1 0,70 1 1 


1 11 1 


1 2.70 1 1 


1 0.50 1 1 


1 12 1 


1 3.33 1 1 


1 0.70 1 1 


1 13 1 


1 2.74 1 1 


1 1.00 1 ( 


1 14 1 


1 2.27 1 1 


1 0.60 1 1 


1 15 1 


1 2.71 1 1 


1 1.00 1 1 


1 16 1 


1 2.19 1 1 


1 1.20 1 1 


1 17 1 


1 2.71 1 1 


1 0.80 1 1 


1 18 1 


1 2.68 1 1 


1 0.80 1 1 


1 19 1 


1 2.31 1 1 


1 1.00 1 1 


1 20 1 


1 2.45 1 i 


1 0.70 1 1 


1 21 1 


1 2.56 1 1 


1 0.70 1 1 


1 22 1 


1 2.52 1 I 


1 0.70 1 I 


1 23 1 


1 2.31 1 1 


1 0.60 1 1 


1 24 1 


1 2.35 1 1 


1 0.60 1 1 


1 25 1 


1 2.21 1 1 


1 0.80 1 1 


1 26 1 


1 2.77 1 1 


1 0.70 1 1 


1 27 1 


1 2.01 1 1 


1 0.50 1 1 


1 28 1 


1 2.37 1 1 


1 0.60 1 1 


1 29 1 


1 3.68 1 1 


1 0.50 1 1 


i 30 1 


1 3.70 1 1 


1 0.70 1 1 


1 31 1 


1 3.20 1 1 


1 1.20 1 1 





POST- 


-CHLORINATION 










C12 1 








RESIDUAL 


C12 


DATE 




NH3 




S02 1 










Den. 1 Dos. 1 




Free 


Comb 


. 1 Total 












0.53 






1 










0.59 






2 










0.55 






3 










0.59 






4 










0.73 






5 










0.60 






6 










0.60 






7 










0.71 






8 










0.62 






9 










0.62 






10 










0.54 
0.65 






11 
12 










0.65 






13 










0.60 






14 










0.64 






15 










0.67 
0.65 






16 
17 










0.55 






18 










0.65 


• 




19 










0.60 






20 










0.60 






21 










0.65 






22 










0.65 






23 










0.63 






24 










0.60 






25 










0.50 
0.60 






26 

27 










0.50 






28 










0.41 
0.73 
0.66 






29 
30 
31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE 



APR 1985 ) 



1 1 

1 1 =^- 


PRE-CHLORINATION 


1 DATE 1 


C12 1 


1 RESIDUAL C12 


* 1 - 


1 UU'^ 


S02 1 






1 1 D< 


sm. 1 Dos. * 1 


1 Free Comb. 1 Total 


1 1 1 


1 3.25 1 1 


1 0.90 1 1 


1 2 1 


1 2.90 1 1 


1 1.00 1 ! 


1 3 1 


1 3.20 1 1 


1 1.00 1 1 


1 4 1 


1 3.04 1 1 


1 1.40 1 1 


1 5 1 


1 2.36 1 1 


1 1.00 1 1 


1 6 1 


1 2.28 1 1 


1 0.80 1 1 


1 7 1 


1 2.59 1 1 


1 1.00 1 1 


1 8 1 


1 3.02 1 1 


1 1.00 1 1 


1 9 1 


1 2.98 1 1 


1 1.00 ) 1 


1 10 1 


1 3.12 1 1 


1 1.00 1 1 


1 H 1 


1 2.83 1 1 


1 1.00 1 1 


1 12 1 


1 1.18 1 i 


1 0.60 1 1 


1 13 [ 


1 1.68 1 1 


1 0.70 1 1 


1 14 [ 


1 1.93 1 ! 


1 0.80 1 1 


1 15 1 


1 2.79 1 1 


1 0.70 1 1 


1 16 1 


1 1.89 1 t 


1 0.75 1 1 


1 17 1 


1 1.96 1 1 


1 1.00 1 1 


18 1 


1 2.17 1 1 


1 0.90 1 1 


19 1 


1 2.54 1 1 


1 D.80 1 1 


20 1 


1 2.62 1 1 


1 0.70 1 1 


21 1 


1 2.64 1 1 


1 1.00 1 1 


22 [ 


1 2.45 1 1 


t 0.90 1 1 


23 1 


1 2.41 1 1 


1 0.80 1 1 


24 1 


1 2.34 1 1 


1 1.00 1 1 


25 1 


1 2.33 1 1 


1 0.80 1 1 


26 1 


1 2.15 1 1 


1 1.00 1 1 


27 1 


1 2,16 1 1 


1 1.00 1 1 


28 1 


1 1.88 1 1 


1 1.00 1 1 


29 1 


1 2.32 1 1 


1 1.00 1 1 


30 1 


1 2.45 1 1 


1 1.00 1 1 


31 1 


1 1 1 









POST- 


-CHLORINATION 






C12 




NH3 


1 


S02 1 


RESIDUAL C12 


DATE 


Dem. 1 Dos. 




1 


Free | Comb. 1 Total 




1 






1 




0.70 1 1 


1 


1! 






il 




0.48 1 1 


2 


1 






'1 




0.62 1 1 


3 


1 

I 






1 
1 
1 




0.79 1 1 
0.82 1 1 
0.72 1 1 


4 

5 
6 


1 
1 
1 






1 

r 
I 

1 
I 




0.69 1 1 
0.69 1 1 
0.73 1 1 
. 65 1 1 
0.72 1 1 


7 

e 

9 
10 
11 


1 

1 






1 




0.85 1 1 
0.55 1 1 


12 

13 


1 






1 




0.63 g 1 


14 


1 
1 






1 

1 




. 82 I 1 
0.80 1 1 


15 
16 


1 

1 






I 
i 




0.72 1 1 
0.60 1 1 


17 
18 


1 






1 




0.75 1 1 


19 


1 






1 




0.72 1 1 


20 


1 






1 




0.75 1 1 


21 


I 
1 






1 
1 




0.77 1 1 
0.77 1 1 


22 
23 


t 






1 




0.72 1 ( 


24 


1 






1 




0.75 1 1 


25 


r 

1 
1 
1 






I 
1 

1 
1 




0.82 1 1 
0.76 1 ( 
. 65 1 1 
0.45 1 1 


26 
27 
28 
29 


t 
1 






1 

1 




0.6S 1 1 

1 I 


30 
31 



* chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( HAY 1985 > 



PRE-CHLORI NATION 



POST-CHLOR INAT I ON 



DATE 1 C12 1 1 


1 RESIDDAL C12 


1 


1 NH3 1 


S02 1 


1 Dem. 


Dos. * 1 1 


1 Free Comb. 1 Total 


1 1 


2.58 1 1 


1 0.80 1 1 


2 1 


3.08 1 1 


1 0.80 1 1 


3 1 


2.83 1 1 


1 1.40 1 1 


4 1 


2.66 1 1 


1 0.90 1 1 


5 1 


2.73 1 1 


1 0.90 1 1 


6 1 


2.31 1 1 


1 0.90 1 1 


7 1 


2.97 1 1 


1 0.60 1 1 


8 1 


2.50 1 1 


1 1.00 1 1 


9 g 


2.43 1 1 


1 0.60 1 1 


10 1 


2.40 1 1 


1 0.80 1 1 


11 I 


1.87 1 1 


1 1.40 1 1 


12 t 


1.80 1 1 


1 1.00 1 g 


13 1 


1.78 1 1 


1 1.10 1 1 


14 1 


1.53 1 1 


1 1.00 1 1 


15 1 


1.77 1 1 


1 1.10 1 1 


I« 1 


1.77 1 1 


1 1.00 1 1 


17 t 


1.80 1 1 


1 0.80 1 1 


18 1 


2.48 1 1 


1 0.70 1 ( 


19 1 


2.43 1 1 


1 0.80 1 1 


20 1 


2.05 1 1 


1 0.80 1 1 


21 1 


2.70 1 1 


1 0.90 1 1 


22 1 


2.40 1 1 


1 1.00 1 1 


23 1 


2.11 1 1 


1 1.00 1 1 


24 1 


1.85 1 1 


1 1.00 1 1 


25 ( 


2.08 1 1 


1 1.00 1 1 


26 t 


1.84 1 1 


1 1.10 1 1 


27 1 


2.12 1 1 


1 0.90 1 1 


28 1 


1.50 1 1 


1 0.90 1 1 


29 1 


2.05 1 1 


1 1.00 1 1 


30 1 


2.52 1 I 


1 0.90 1 1 


31 1 


2.39 1 1 


1 0.80 1 1 



f I 
I i 
I I 

I I 
It 
II 

I I 
1 1 
1 1 
II 
1 1 
1 1 
1 1 

I I 

I I 
11 
1 1 
1 1 
1 1 
1 1 
li 
II 
1 1 
II 

I i 
II 

I I 
I ) 



1 1 

I I 
I I 
I I 



Detn. 



C12 



Oos. 



I 

I NH3 

I 



RESIDUAL C12 



S02 



Free I Comb. I Total 



0.65 
0.45 
0.68 
0.73 
0.66 



40 
65 
76 
70 
69 
89 



0.85 
0.77 
0.76 
0.69 
0.73 
0.71 
0.69 
0.72 
0.73 



70 
73 
70 
67 
54 
70 
60 
55 
40 
42 
60 



DATE 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( JDN 1985 ) 



DATE 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



PRE-CHLORINATION 



C12 



Dein,. I Dos. * 



1 2 


.26 


1 2 


.81 


1 2 


.51 


1 2 


.33 


1 2 


.28 


1 1 


.96 


1 2 


.67 


1 2 


.41 


1 2 


.50 


1 2 


.50 


1 2 


.74 


1 2 


28 


1 2 


54 


1 2 


68 


1 2 


25 


1 2 


44 


1 2 


39 


1 2. 


52 


1 2. 


10 


1 2. 


47 


1 2. 


78 


1 2. 


66 


1 2. 


27 


1 1. 


97 


1 1. 


91 


1 2. 


31 


1 2. 


04 


1 2. 


03 


1 2. 


17 


1 2. 


36 



NH3 



S02 



RESIDDAL C12 



Free Comb. | Total 



0.70 
0.80 
0.80 
0.90 



,00 
,00 
,00 
,80 
,80 



1.40 
1.40 
0.70 
1.00 
0.80 
1.00 
0.60 
0.60 
0.60 
0.80 
0.80 
0.90 
0.70 
0.80 
0.80 
0.70 
1.00 
0.80 
0.80 
0.80 
0.80 







POST- 


-CHLORINATIOK 






C12 




NH3 


1 


S02 




RESIDDAL C12 


1 DATE 




1' 


1 








Dem. 1 Dos, 






1 






Free | Comb. | Total 










1 






0.73 1 1 


1 1 








1 




1' 


0.66 1 1 


1 2 








■1 
1 
1 






0.77 1 [ 
0.66 1 1 
0.61 ( 1 


1 3 

1 4 
5 








i 
1 






0.64 1 1 
. 67 1 1 


6 
7 








1 






0.72 1 1 


8 








1 






0.76 1 1 


9 








1 






0.75 1 1 


10 








1 






0.75 1 1 


11 








1 

1 






0.72 1 1 
0.69 1 1 


12 

13 








1 
I 






0.69 f 1 

0.71 1 1 


14 
15 








1 
1 






. 65 1 1 
0.65 1 1 


16 

17 








1 






. 60 1 1 


18 








1 






0.65 1 1 


19 








1 






0.55 1 1 


20 








1 






0.73 1 1 


21 








1 
1 






0.70 1 1 
0.70 1 1 


22 
23 








1 






0.73 1 1 


24 








1 






0.69 i 1 1 


25 








1 






0.70 1 1 1 


26 








t 
1 
1 
1 

1 






0.71 1 1 1 
0.69 1 1 1 
0.72 1 1 1 
0.71 1 1 1 

1 1 1 


27 
28 
29 
30 

31 



* Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE < JOL 1985 ) 





PRE-CHLi 


ORINATION 


DATE 1 


C12 1 1 


1 RESIDUAL C12 


f 


1 NH3 1 


S02 1 


1 De 


m. IDos. * 1 1 


1 Free Comb. 1 Total 


1 1 


1 3.43 1 1 


1 1.00 1 1 


2 1 


1 2.45 1 1 


1 1.00 1 1 


3 1 


1 2.51 1 1 


1 0.80 1 1 


4 t 


1 3.13 1 1 


1 0.60 1 1 


5 t 


1 2.63 1 1 


1 0.90 1 1 


6 1 


1 2.53 t 1 


1 0.50 1 1 


7 I 


1 2.54 1 1 


1 0.80 1 1 


8 1 


1 2.45 1 1 


1 0.70 1 1 


9 1 


1 2.20 1 1 


1 0.80 1 1 


10 1 


|: 2.37 1 1 


1 1.00 1 1 


11 1 


( 2.51 1 1 


1 0.90 I 1 


12 1 


1 1.97 1 1 


1 1.00 1 1 


13 1 


1 2.09 1 B 


1 0.80 1 1 


14 1 


1 1.80 1 1 


1 o.eo 1 t 


15 1 


1 2.26 1 1 


1 0.60 1 1 


16 1 


1 2.79 1 1 


1 0.70 1 1 


17 1 


1 2.59 1 1 


1 0.80 1 1 


18 1 


1 2.22 1 1 


1 1.00 1 1 


19 1 


1 2.3B 1 1 


1 1.00 1 1 ■ 


20 1 


1 2.25 1 1 


1 1.00 1 1 


21 1 


1 2.31 1 1 


1 1.00 1 1 


22 1 


1 2.55 1 1 


1 1.10 1 1 


23 1 


1 2.09 1 1 


1 1.40 1 1 


24 1 


1 2.01 1 1 


1 1.10 1 1 


25 1 


1 2.13 1 1 


1 1.20 1 1 


26 1 


1 2.21 [ 1 


1 1.10 1 1 


27 1 


1 2.24 1 1 


1 1.00 1 1 


28 1 


1 2.31 1 1 


1 1.00 1 1 


29 1 


1 1.87 1 1 


1 0.90 1 1 


30 1 


1 2.90 1 1 


1 1.00 1 1 


31 1 


1 3.10 t 1 


1 0.90 1 1 







POST- 


-CHLORINATION 






C12 


1 


NH3 


1 

1 


S02 1 


RESIDOAL C12 


DATE 


Dem. 1 Oos. 


1 


1 


Free | Comb. 1 Total 






t 




1 




0.70 1 1 


1 




I 




I'l 




0.71 1 1 


2 




1 




1 




0.65 1 1 


3 




1 

li 




1' 
1 




0.57 1 1 
0.72 1 1 


4 
5 




1 

1 




1 
1 




0.71 1 1 
0.75 1 1 


6 

7 




1 




1 




0.67 1 1 


8 




1 




1 




0.65 1 1 


9 




1 




1 




0.68 1 1 


10 




1 




1 




0.65 1 1 


11 




» 




1 




0.75 1 1 


12 




I 




1 




0,70 1 1 


13 




1, 




1 




0.56 1 t 


14 




,1 




1 




. 60 1 1 


15 




i 




1 




0.55 1 t 


16 




1 




1 




. 65 1 1 


17 




1 




1 
1 




0.45 1 1 
0.59 1 1 


IB 
19 




1 




1 




0.65 1 g 


20 




1 




1 




0.63 1 1 


21 




» 




1 




0.64 1 1 


22 




i 




:l^ 




0.73 ! 1 


23 




1 




t 




0.59 1 1 


24 




1 
1 
I 




1 
1 




0.68 1 1 
0.55 1 1 
0.72 1 1 


25 
26 
27 




t 




I; 




0.69 1 1 


28 




t 




I; 




0.60 1 1 


29 




1 

1 




1 

1 




0.65 t 1 

0.60 1 1 


30 

31 



* Chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( ADG 1985 ) 



DATE 



1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



PRE-CHLORINATION 



C12 



Dem. I Dos. * 



2.40 
2.76 
2.67 
2.75 
2.67 
2.90 
2.38 
2.19 
2.20 
2.04 
2.34 
2.10 
2.27 
2.38 
2.73 
2.10 
2.68 
85 
34 
84 
18 
32 
51 
54 
59 
60 
76 
80 
28 
95 



2.88 



NH3 



S02 



RESIDUAL C12 



1.00 
1.00 
1.10 
1.20 
1.40 
0.90 
1.40 
1.00 
0.90 



10 
00 
10 
80 



0.70 
0.70 
0.80 
0.80 
0.80 
0.80 
0.90 
0.90 



90 

90 
90 



0.90 
0.90 
0.80 



80 
00 
90 
80 



Free Comb. I Total 









POST- 


-CHLORINATION 








C12 




NH3 


1 1 
1 S02 1 


RESIDDAL C12 


1 DATE 




Dem. 1 Dos. 






1 1 


Free | Comb. | Total 












1 1 


. 67 1 1 


1 










1 1 


0.68 1 1 


2 










1 1 


0.73 1 1 


3 










1 1 
1 1 


0.76 1 1 
0.79 1 1 


4 

5 










i 1 


0.77 1 1 


6 










1 1 


0.80 1 1 


7 










I 1 


0,65 1 1 


8 










1 1 


0.71 1 \ 


9 










1 t 


0.73 1 1 


10 










i: 1 


0.72 1 1 


11 










1 1 


. 62 1 1 


12 










1 1 


0.57 1 1 


13 










1 1 


0.65 1 1 


14 










1 1 


0.73 1 1 


15 










I 1 


0.72 1 1 


16 










r 1 


0.74 1 1 


17 










1 1 


0.71 1 1 


18 










■ 1 ■ 1 


0.73 1 1 


19 










1 1 


0.75 1 I 


20 










1 1 


0.68 1 1 


21 










1 1 


0.70 1 1 


22 










1 1 


0.73 1 1 


23 










1 1 


0.69 1 1 1 


24 










1 1 


0.73 1 1 1 


25 










1 1 


0.69 1 1 1 


26 










1 1 


0.71 1 1 1 


27 










1 1 


0.73 1 1 1 


28 










1 1 


0.73 1 1 1 


29 










1 1 
1 1 


0.72 1 1 1 
0.71 1 1 1 


30 
31 



* Chlorine dosage Is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( SEP 1985 ) 



1 1 


PRE-CHLORI NATION 


IDATE 1 


C12 1 1 


1 RESIDUAL C12 


1 1 




S02 1 

1 Free Comb. 1 Total 


1 1 t)€ 


■m. 1 Dos. * 1 1 


1 1 1 


1 2.67 1 1 


1 C.80 1 1 


1 2 i 


1 2.51 1 1 


1 0.90 1 1 


1 3 1 


1 2.37 1 1 


1 0.80 1 1 


1 4 1 


1 2.48 1 1 


1 0.70 1 1 


1 5 1 


1 2.50 1 1 


1 0.85 1 1 


1 6 i 


1 2.88 1 1 


1 0.90 1 1 


1 7 1 


1 1.58 1 1 


1 0.90 1 1 


1 8 1 


1 2.28 1 1 


1 0.60 1 1 


1 9 1 


1 2.44 1 1 


1 0.80 1 1 


1 10 1 


1 2.50 1 1 


1 0.80 1 1 


1 11 1 


1 2.66 1 1 


1 0.70 1 1 


1 12 1 


1 2.90 1 1 


1 0.80 1 1 


1 13 1 


1 2.34 1 1 


1 1.10 1 1 


1 14 1 


t 2.83 1 1 


g 0.60 1 1 


1 15 1 


1 3.19 1 1 


1 0.60 1 1 


1 16 ( 


1 3.51 1 1 


1 0.50 1 1 


1 17 1 


1 2.80 1 1 


t 0.60 1 1 


1 18 1 


1 3.04 1 1 


1 1.00 1 1 


1 19 I 


1 3.13 1 ■ 1 


1 1.00 i 1 


1 20 1 


1 2.74 1 1 


1 1.00 1 1 


1 21 1 


1 3.18 1 1 


1 1.00 1 1 


1 22 1 


1 2.17 1 1 


1 1.00 1 1 


1 23 1 


1 2.76 1 1 


1 0.80 1 1 


1 24 1 


1 2.42 1 1 


1 1.00 1 1 


1 25 1 


1 2.38 1 1 


1 0.80 1 g 


1 26 1 


1 2.63 1 1 


1 0.80 1 1 


1 27 1 


1 2.04 1 1 


1 0.70 1 1 


1 28 t 


1 1.99 1 1 


1 1.00 1 1 


1 29 t 


1 1.49 1 1 


1 0.90 1 i 


1 30 1 


1 2.69 1 1 


1 0.80 1 g 


1 31 1 


1 1 1 









POST- 


-CHLORINATION 






C12 


1 


NH3 


1 


S02 1 ■ 


RESIDUAL C12 


1 DATE 


Dem. 1 Dos. 


1 


1 


Free 1 Comb. | Total 






1 




1 




0.74 1 1 


1 1 




1 




1 




0.72 1 1 


2 




1 




1 




0.67 1 1 


3 




1 




l 




0.69 1 1 


4 




1 




■ i: 




0.74 1 1 


5 




I 
1 




1 
1 




0.73 1 1 
0.74 1 1 


6 

7 




1 




I- 




0.63 1 1 


8 




r 




1 

1. 




0.72 g 1 
0.69 1 1 


9 

10 




» 




1 




0.71 g 1 


11 




1 
1 




1 

1 
i 




0.60 t 1 
0.75 !| . 1 
0.59 1 1 


12 
13 

14 




r 
1 




I 

1 




0.54 g 1 
0.59 1 i 


15 
16 




I 
1 




1 
1 




0.82 1 g 
0.62 1 g 


17 
18 




I 




1 




0.65 g g 1 


19 




1 




1 




0.66 g g 


20 




1 




1 




0.67 1 1 


21 




1 




1 




0.69 1 1 


22 




1' 
1 




1 
1 




0.67 1 1 
0.66 1 1 


23 
24 




1 




1 


1 


0.65 1 1 


25 




1 




1 




0.63 1 1 


26 




J 




1 




0.63 1 1 


27 




!• 




1 




0.70 1 1 


28 




1' 




I 




0.73 [ 1 


29 




1 

1 




1 

1 




0.69 1 1 


30 
31 



* chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( OCT 1985 ) 



PRE-CHLORINATION 



1 — 

DATE 1 


C12 1 1 


1 RESIDUAL C12 


1 Dem. IDos. * 1 ! 


1 Free Comb. 1 Total 


1 1 


1 2.73 1 1 


1 0.90 1 1 


2 1 


1 2.46 1 1 


1 1.00 1 1 


3 1 


1 2.01 1 1 


1 1.00 ) 1 


4 1 


1 2.33 1 1 


1 0.80 1 1 


5 1 


1 2.80 t 1 


1 O.BO 1 1 


6 1 


1 2.27 1 1 


1 0.80 1 1 


7 1 


1 2.02 1 1 


1 0.80 1 1 


8 1 


1 2.14 1 1 


1 0.80 1 1 


9 1 


1 2.26 1 1 


1 0.80 1 I 


10 1 


1 2.39 1 1 


1 1.00 1 1 


11 1 


1 1.99 1 1 


1 1.00 1 1 


12 1 


1 1.91 1 1 


1 1.00 1 1 


13 1 


1 1.87 1 1 


1 O.BO 1 1 


14 1 


! 1.66 I 1 


t 0.60 1 1 


IS 1 


1 2.52 1 1 


1 0.80 1 1 


16 1 


1 2.07 1 1 


1 0.80 1 1 


17 1 


1 2.38 1 1 


1 1.00 i 1 


18 1 


1 1.74 1 1 


1 1.00 1 1 


19 1 


1 2.89 1 1 


1 0.70 1 1 


20 1 


1 3.06 1 1 


1 o.eo 1 1 


21 1 


1 2.99 1 1 


1 0.90 1 1 


22 1 


1 2.75 1 1 


1 0.80 1 1 


23 1 


1 2.80 ! 1 


1 0.70 1 1 


24 1 


1 3.71 1 1 


1 0.90 1 1 


25 1 


1 3.49 i 1 


1 0.70 1 1 


26 1 


1 3.54 1 1 


1 1.00 1 g 


27 1 


1 1.99 1 1 


1 1.00 1 -t 


28 1 


1 2.13 1 1 


1 0.80 1 1 


29 1 


1 2.10 1 1 


1 0.80 1 1 


30 1 


1 2.53 1 1 


1 0.80 1 1 


31 1 


1 2.86 1 1 


1 0.90 1 1 







POST-CHLORINATION 






C12 




NHS 




S02 1 


RESIDUAL 012 


1 DATE 


Dem. 1 Dos. 










Free | Comb. 1 Total 




t 










0.72 1 1 


1 


i 










0.76 1 1 


2 


1 










0.72 1 1 


3 


1 










0.60 1 1 


4 


1 










0.67 1 1 


5 


» 










0.75 1 1 


6 


1 










0.64 1 1 


7 


1 










0.58 1 t 


8 


1 










0.72 1 1 


9 


I 










0.671 1 


10 


1 

I 

\ 










0.75 1 I 
. 68 1 1 
0.62 1 1 


11 
12 
13 


i 




• 






0.55 1 1 


14 


1 










0.53 1 1 


15 


1 










0.68 1 1 


16 


1 
1 
1 










0.65 1 1 
0.71 1 1 
0.69 1 1 


17 
18 

19 


1 

1 










0.72 1 1 
0.62 1 1 


20 
21 


t 










0.65 1 1 1 


22 


I 










0.49 1 1 


23 


1 










0.62 1 1 1 


24 


1 










0.58 1 1 


25 


1 










0.75 1 1 1 


26 


1 










0.72 1 1 1 


27 


\ 










0.55 1 1 1 


28 


1 

1 
1 










0.69 1 1 1 
0.50 1 1 1 
0.65 1 1 1 


29 
30 
31 



* chlorine dosage Is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE < KOV 1985 ( 





PRE-CHLORINATION 1 

. 1 






POST- 


-CHLORINATION 






(DATE 1 


C12 


NH3 1 S02 1 


1 

RESIDUAL C12 1 


1 C12 




tlH3 


1 

1 


S02 1 


RESIDUAL C12 


DATE 1 


1 1 De 


m. 1 Dos. * 


Free Comb. | Total 1 


1 Dem. 1 Dos. 




1 

1 


Free I Comb. 1 Total 




1 1 1 


1 3.03 




0.90 1 1 1 








|1 




0.69 1 g 


1 1 


1 2 1 


1 3.13 




0.90 1 1 t 








i 




0.72 1 1 


2 1 


1 3 1 


1 3.23 




1.00 1 1 1 








[i 




0.70 1 1 


3 1 


1 4 1 


1 2.71 




0.90 1 1 1 








1 




0.70 1 1 


4 1 


1 5 1 


1 3.13 




1.00 1 1 1 








1 




0.63 1 1 


5 1 


1 6 1 


1 3.00 




1.00 1 1 1 








1 




0.91 1 1 


6 1 


1 7 1 


1 3.03 




1.20 1 1 1 








1 




0.56 1 1 


7 1 


1 8 1 


1 2.98 




1.20 1 1 1 








1 




0.55 1 1 


8 t 


1 9 1 


1 3.22 




1.40 1 1 1 








1 




0.74 1 ( 


9 1 


1 10 1 


1 2.49 




1.40 1 1 1 








1 




. 92 1 1 


10 1 


1 11 1 


1 1.57 




1.00 1 1 1 








1 




0.87 1 1 


11 ( 


1 12 1 


1 2.28 




1.00 1 1 1 








1 




. 62 1 1 


12 1 


1 13 1 


1 2.21 




1.00 1 1 1 








1 




0.65 1 1 


13 1 


1 14 1 


1 2.24 




1.20 1 1 1 








1 




0.82 1 1 


14 1 


1 15 1 


1 2.10 




1.00 1 1 1 








1 




0.79 1 1 


IS i 


1 16 g 


1 1.98 




0.80 1 1 1 








ii 




0.81 1 1 


16 1 


1 17 1 


1 3.29 




0.90 1 1 1 








Hi 




0.70 1 1 


17 1 


1 18 1 


1 3.53 




0.90 1 1 1 








1: 




0.72 1 1 


18 1 


1 19 1 


1 3.33 




1.00 1 1 1 








1 




■ 0.72 1 1 


19 1 


1 20 1 


1 3.26 




1.00 1 t 1 








1 




0.65 1 1 


20 1 


1 21 1 


1 3.26 




1.00 1 t t 








1 




0.66 1 1 


21 1 


1 22 1 


1 3.00 




1.00 1 1 1 








1 




0.77 1 1 


22 1 


1 23 1 


1 3.41 




1.00 1 1 1 








« 




0.57 1 1 


23 1 


1 24 1 


1 2.81 




1.40 1 1 1 








1 




0.84 1 1 


24 1 


1 25 1 


1 2.60 




1.00 1 1 1 








1 




0.84 1 1 


25 1 


1 26 1 


1 2.71 




1.20 1 1 1 








1 




. 82 1 1 


26 1 


1 27 1 


1 2.31 




1.10 1 1 1 








1 




0.70 1 1 


27 1 


1 28 1 


1 2.04 




1.00 1 1 1 








1 




0.78 1 1 


28 1 


1 29 1 


1 2.03 




0.80 1 1 1 








1 




0.70 1 1 


29 1 


1 30 1 


1 2.79 




0.80 1 1 1 








1 




0.71 1 1 


30 1 


1 31 1 


1 












1 






31 1 



* chlorine dosage is combined pre- and post-chlorinatlon. 
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TABLE 3.1: DISINFECTION PROFILE ( DEC 1985 ) 



1 


PRE-CHLORINATION 


DATE 1 


C12 1 


1 RESIDOAL C12 


1 


— — — _ .= — — __—_ 1 Mtll 


S02 1 

1 Free Comb. 1 Total 


1 D« 


sm. 1 Dos. * 1 


1 1 


1 2.17 t 1 


1 0.90 1 1 


2 1 


1 2.93 1 1 


1 0.70 1 1 


3 1 


1 2.53 1 1 


1 1.00 1 1 


4 1 


1 2.50 1 1 


1 1.00 1 1 


5 1 


1 2.63 1 1 


1 1.00 1 1 


6 1 


1 2.33 t 1 


1 1.10 1 1 


7 1 


1 1.92 1 1 


1 1.00 1 1 


8 1 


1 1.99 1 1 


1 1.00 1 1 


9 1 


1 2.68 1 1 


f 1.40 1 1 


10 1 


1 2.27 1 1 


1 1.00 1 1 


11 1 


1 2.59 1 1 


1 1.00 1 1 


12 1 


1 2.43 1 1 


1 1.00 1 1 


13 1 


1 2.27 1 1 


1 0.90 1 g 


14 1 


i 2.27 1 1 


1 0.80 1 1 


15 1 


1 2.70 1 1 


1 0.90 1 t 


16 1 


1 2,39 1 1 


1 0.80 i 1 


17 1 


1 2.26 1 1 


1 o.eo \ 1 


18 1 


1 1.69 1 1 


1 0.90 1 1 


19 1 


1 1.85 1 ( 


1 0.70 t 1 


20 1 


1 2.28 1 t 


1 0.80 1 1 


21 1 


1 2.17 1 1 


1 o.eo 1 1 


22 1 


1 2.06 1 1 


1 0.90 1 1 


23 1 


1 2.41 1 1 


1 0.80 1 1 


24 1 


1 2.40 1 1 


1 o.eo 1 1 


25 1 


1 1.91 1 1 


1 o.eo 1 1 


26 1 


1 1.97 1 1 


1 0.90 1 1 


27 1 


1 2.04 1 1 


1 1.00 1 1 


28 1 


1 2.02 1 1 


1 1.00 1 1 


29 1 


1 2.27 1 1 


1 0.80 1 1 


30 1 


1 1.91 1 1 


1 0.90 1 1 


31 1 


t 2.23 1 1 


1 0.80 1 1 







POST-CHLORINATION 






CI 2 


1 


NH3 




502 1 ■ 


RESIDOAL C12 


DATE 




~ 1 








Dera. 1 Dos. 


1 








Free 1 Comb. 1 Total 






1 








0.72 1 1 


1 




1 








0.59 ! 1 


2 




t 








0.89 1 1 


3 




1 
1 

r 








0.89 1 1 
0.77 1 1 
0.75 1 1 
0.71 1 1 


4 

5 
6 
7 




t 

1 








0.85 1 [ 
0.86 1 1 


8 
9 




1 

1 
1 
1 








0.85 1 t 
0.90 1 1 
0.83 1 1 
0.82 1 1 


10 
11 
12 

13 




r 
1 








0.74 1 1 
0.75 1 I 


14 
15 




1 
1 








0.71 1 1 
0.59 t 1 
0.59 1 1 


16 
17 
18 




I 








0.58 1 1 


19 




t 








. 62 1 1 


20 




1 
1 








0.61 1 1 
. 60 1 1 


21 
22 




1 








0.65 1 1 


23 




1 








0.69 1 1 


24 




1 








0.67 1 1 


25 




,1 








0.56 1 1 


26 




11 
1 








0.56 1 1 
0.63 1 1 


27 
28 




1 
1 

1 








0.66 1 1 
0.82 1 t 
0.74 1 1 


29 
30 
31 



* Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( JAN 1986 ) 



1 

1 _ 




PRE-CHLORINATIOh 




DATE t 

1 = — 


C12 


1 MH3 1 S02 


RESIDUAL C12 








1 D« 


im. 1 Dos. * 




Free Comb. 1 Total 


1 1 


1 2.00 




. 80 1 1 


2 1 


1 1.93 




0.80 1 1 


3 1 


1 2.05 




. 80 1 1 


4 1 


1 2.09 




1.00 1 1 


5 1 


1 2.03 




1.00 1 1 


6 1 


1 1.98 




1.00 1 [ 


7 1 


1 1.62 




1.00 1 1 


8 1 


1 1.47 




1.00 1 1 


9 1 


1 1.23 




1.00 1 1 


10 1 


1 2.12 




0.60 1 1 


11 1 


1 1.25 




0.90 1 1 


12 1 


1 1,58 




0.65 1 1 


13 1 


1 1.72 




0.82 1 1 


14 1 


1 1.57 




0,60 1 1 


15 1 


1 1.92 




0.80 1 1 


16 1 


1 1.54 




0.80 1 1 


17 1 


1 1.72 




0.80 1 1 


18 1 


1 1.99 




0.80 1 1 


19 1 


1 1.78 




0.80 1 1 


20 1 


1 2.74 




0.50 1 1 


21 1 


1 2.63 




0.70 1 1 


22 1 


1 3.21 




0.90 1 1 


23 1 


1 2.24 




1.40 1 1 


24 1 


1 2.11 1 




0.80 1 1 


25 1 


1 2.22 1 




0.70 1 1 


26 1 


1 1.83 1 




0.70 1 1 


27 1 


1 2.29 




0.80 1 1 


28 1 


1 2.02 




1.00 1 1 


29 1 


1 2.03 




1.00 t 1 


30 1 


1 1.79 




0.80 1 1 


31 1 


I 2.12 




1 . 00 1 ( 







POST- 


•CHLORINATION 








C12 






1 




RESIDDAL C12 


DATE 




-— 1 


NH3 




S02 1 ■ 








Dem. 1 Dos. 




1 


Free 


Comb. 1 Total 










:i„ 




0.71 




1 








1 




0.69 




2 








1 




0.72 




3 








,i, 




0.78 




4 








:li 




0.69 




5 








1 
1 




0.71 
0.92 




6 

7 








1 




0.88 




8 








•f 




0.68 




9 








1 




0.55 




10 








1 




0.79 




11 








t 
1 




0.70 
0.67 
0.68 




12 
13 
14 








1 




0.67 
0.68 




15 
16 








1 

t 
1 




0.71 
0.6S 
0.66 




17 
18 
19 








1 
1 




0.55 
0.66 




20 
21 








1 




0.56 




22 








1 




0.91 




23 








1 




0.80 




24 








( 




0.69 




25 








1 




0.67 




26 








1 
1 
1 




0.70 
0.80 
0.68 




27 
28 
29 








1 

1 




0.75 
0.80 




30 
31 



* Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( FEB 1986 ) 



1 


PRE-CHLORINATION 


DATE 1 


C12 [ 1 


1 RESIDUAL C12 




— — 1 MUl 1 


802 1 

1 Free Comb. 1 Total 


1 D« 


im. 1 Dos. * 1 1 


1 1 


1 1.11 1 1 


1 0.70 1 1 


2 1 


1 1.01 1 1 


1 0.50 1 1 


3 1 


1 1.51 1 1 


1 1.00 1 1 


4 1 


1 2.12 1 1 


1 0.80 1 1 


5 1 


1 2.35 1 1 


1 1.00 1 1 


6 1 


1 2.72 1 1 


1 0.90 1 1 


7 1 


1 3.49 1 1 


1 1.00 1 1 


8 1 


1 2.01 1 1 


1 1.00 1 1 


9 1 


1 2.36 1 1 


1 0.80 1 1 


10 1 


1 2.22 1 1 


1 1.00 1 1 


11 1 


1 1.51 1 1 


1 1.00 1 1 


12 1 


1 2.40 1 1 


1 0.80 ( 1 


13 1 


1 2.10 1 1 


1 0.90 1 i 


14 1 


1 1.99 1 1 


1 1.00 1 1 


IS 1 


1 1.90 1 1 


1 0.60 1 1 


16 ! 


1 2.10 1 1 


1 0.60 1 1 


17 t 


1 2.17 1 1 


1 0.60 1 1 


18 1 


1 2.00 1 1 


1 1.00 1 1 


19 |- 


1 1.45 1 1 


1 1.00 1 1 


20 1 


1 2.01 1 1 


1 1.00 1 1 


21 1 


t 1.56 1 1 


1 1.00 1 1 


22 1 


1 1.89 1 1 


1 0.80 1 1 


23 1 


1 2.32 1 1 


1 0.80 1 1 


24 1 


1 2.37 1 1 


1 0.50 1 1 


25 1 


1 2.42 1 1 


1 1.00 1 1 


26 1 


1 1.86 1 1 


1 0.90 1 1 


27 1 


1 3.58 1 1 


1 0.60 1 1 


28 I 


1 2.85 1 1 


1 1.40 1 1 


29 1 


1 1 1 




30 1 


1 1 1 


1 1 t 


31 1 


1 1 1 


1 1 1 







POST-CHLORINATION 






C12 


1 


NH3 




S02 1 


RESIDDAL C12 


DATE 


Dem. 1 Dos. 


1 




Free 1 Comb. | Total 




1 


'i 








. 62 1 1 


1 


i 


t 








0.53 1 1 


2 


1 


1 








0.681 1 


3 


■'II 


» 








0.73 1 1 


4 


1 


I 








0.80 1 1 


5 


it 


il 








0.68 1 f 


6 


i 


1 








0.72 1 1 


7 


i'l 


1 








0.71 1 ( 


8 


!l 

1 


1 
1 
1 








0.74 1 1 

O.eo 1 1 

0.75 1 1 


9 
10 
11 


11 
1 


1 
1 








0.50 1 1 
0.80 1 1 


12 
13 


il 


1 








0.76 1 1 


14 


1 


1 








0.62 1 1 


15 


1 


1 








0.55 1 1 


16 


i 


\ 








0.63 1 1 


17 


t 


1 








0.63 1 1 


18 


1 


1 








0.68 1 ' 1 


19 


1 


I 








0.73 1 1 


20 


I 


1 








0.70 1 1 


21 


1 


1 








0.73 1 1 


22 


1 


1 








0.75 1 1 


23 


:i 


1 








0.85 1 1 


24 


1 


1 








0.70 1 1 


25 


i 


1 








0.58 1 1 


26 


1 
1 


1 

1 








0.57 1 1 
0.77 1 1 


27 
28 


1 


1 










29 


ir 
1 


1 

1 










30 

31 



* Chlorine dosage is combined pre- and post-chiorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( MAR 1986 ) 



1 


PRE-CHLORI NATION 


DATE 1 


C12 1 1 


1 RESIDOAL C12 




_*.^__ 1 wni 1 


S02 1 

1 Free Comb. | Total 


1 De 


m. 1 Dos. * 1 1 


1 1 


1 2.07 1 1 


1 1.10 1 1 


2 1 


1 2.08 1 1 


1 1.00 1 1 


3 1 


1 2.58 1 1 


1 0.80 1 1 


4 1 


1 2.39 1 1 


1 0.90 1 1 


5 1 


1 3.61 1 1 


1 0.90 1 1 


6 1 


1 3.12 1 1 


1 0.90 1 1 


7 1 


1 3.45 1 1 


1 0.90 1 1 


8 [ 


1 2.62 1 1 


1 1.00 1 1 


9 1 


1 2.10 1 1 


1 1.00 1 1 


10 1 


1 2.04 1 1 


1 1.00 1 1 


11 1 


1 2.79 I 1 


1 0.60 1 1 


12 1 


1 2.70 ( I 


1 1.40 1 1 


13 1 


1 3.30 1 1 


1 0.60 1 1 


14 1 


1 2.80 1 1 


1 0.80 1 1 


15 \ 


1 2.90 1 1 


1 0.80 1 1 


16 1 


1 3.60 1 1 


1 0.90 1 1 


17 1 


1 2.80 1 1 


1 1.00 1 1 


18 1 


1 2.70 1 1 


1 1.00 1 t 


19 1 


1 2.60 1 1 


1 1.00 1 t 


20 1 


1 3.00 1 1 


1 1.00 t 1 


21 I 


1 2.90 1 1 


1 1.00 1 1 


22 1 


1 1.62 1 1 


1 0.80 1 1 


23 1 


1 1.77 1 1 


1 0.90 1 1 


24 1 


1 2.26 1 1 


f 0.60 1 1 


25 I 


1 1.71 i 1 


1 1.00 1 1 


26 1 


1 1.74 1 1 


1 0.70 1 ! 


27 1 


1 1.92 1 1 


1 0.80 1 1 


28 1 


1 2.10 1 1 


1 0.75 1 1 


29 1 


1 1.75 1 1 


1 0.80 1 1 


30 f 


1 1.91 1 1 


1 1.00 1 1 


31 1 


1 2.55 I 1 


1 0.50 1 1 





POST-CHLORINATION 




DATE 




1 1 C12 


1 




RESIDOAL C12 






NH3 1 

1 


S02 1 ■ 








1 ( Dem. 1 Dos. 


Free 1 Comb. | Total 








1 
1 




0.72 1 1 
0.63 1 1 


1 
2 






1 




0.57 1 1 


3 






1 




0.55 1 1 


4 






1 




0.60 1 1 


5 






1 
1 




0.73 1 1 
0.52 1 1 


6 
7 






1 




0.68 1 1 


8 






I 




0.70 1 1 


9 






li 




0.60 1 1 


10 






1 
1 




0.65 1 1 
0.58 1 1 


11 
12 






1 




0.53 1 1 


13 






[ 




0.60 1 1 


14 






:i. 




0.63 1 1 


15 






1 




0.68 1 1 


16 






1 




0.60 1 I 


17 






1 




0.68 1 1 


18 






|, 




0.55 1 1 


19 






1 




0.55 1 1 


20 






f 




0.73 1 1 


21 






i 




0.69 1 1 


22 






1 
1 
1 




0.65 1 1 
0.55 1 1 
0.86 1 1 


23 
24 
25 






1 




0.60 1 1 


26 






1 




0.60 1 g 


27 






1 
1 




0.68 1 1 
0.55 1 1 


28 
29 






1 

1 




0.61 1 1 
0.50 1 1 


30 
31 





* chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( APR 1986 ) 



1 

1 — ^ 


PRE-CHLORINATION 


DATE 1 


C12 1 1 


1 RESIDDAL C12 


1 ».. 


^—.^~. — ______ 1 UU'l 


S02 1 

1 Free Comb. 1 Total 


1 De 


m. IDos. * 1 1 


1 1 


1 2.71 1 1 


1 1.00 1 1 


2 1 


1 2.59 1 1 


1 0.80 1 1 


3 1 


1 2.58 1 1 


t 0.80 1 1 


4 1 


1 1.64 1 [ 


1 0.80 1 1 


5 1 


i 2.37 1 1 


1 0.80 1 1 


6 1 


1 1.54 1 1 


1 1.00 1 1 


7 1 


1 3.19 1 1 


1 1.00 1 1 


8 ! 


1 2.52 1 1 


1 1.00 1 1 


9 1 


1 2.62 1 ) 


1 1.00 1 1 


10 1 


1 2.30 ( I 


1 1.00 1 1 


11 1 


1 2.49 1 1 


1 1.00 1 1 


12 1 


1 2.31 1 1 


1 1.40 1 1 


13 1 


1 2.12 1 1 


1 1.00 1 1 


14 1 


1 2.13 1 1 


1 0.80 1 1 


15 1 


1 3.20 1 1 


II 0.90 1 1 


16 1 


1 2.76 1 1 


1 0.90 1 t 


17 1 


1 2.28 1 1 


t 1.00 1 1 


18 1 


1 2.48 1 1 


1 1.00 i; 1 


19 1 


1 2.39 1 1 


1 0.90 1 1 


20 1 


1 3.28 1 1 


1 0.90 1 1 


21 1 


1 2.19 1 1 


1 0.90 1 ! 


22 1 


1 1.96 1 1 


1 0.80 1 1 


23 1 


1 1.81 1 1 


1 0.80 1 1 


24 1 


1 2.18 1 1 


1 0.75 1 1 


25 1 


1 2.79 i 1 


1 1.00 1 1 


26 1 


1 2.50 1 1 


1 1.00 1 1 


27 1 


1 2.50 1 1 


1 1.00 1 1 


28 1 


1 2.49 1 1 


1 0.90 1 1 


29 1 


1 2.27 1 1 


1 0.90 1 t 


30 1 


1 2.16 1 1 


1 1.00 1 1 


31 1 


1 1 1 


1 1 1 





POST- 


-CHLORINATION 






C12 1 


NH3 




S02 1 


RESIDOAL C12 


DATE 


Dem. 1 Dos. 1 




Free 1 Comb. 1 Total 












0.67 i 1 


1 










0.60 ! 1 
0.70 1 1 
0.73 1 1 


2 
3 
4 










0.60 1 1 


5 










0.63 1 1 


6 










0.70 1 1 


7 










0.85 1 1 


8 










0.60 1 1 


9 










0.65 1 1 


10 










0.68 1 1 
0.76 1 1 


11 
12 










0.73 1 1 


13 










0.60 1 1 
0.61 1 1 

0.65 1 1 


14 

15 
16 










0.68 1 1 
0.55 1 1 
0.64 1 1 


17 
18 
19 










0.67 I 1 
0.45 1 1 


20 

21 










0.50 1 1 


22 










0.50 1 1 


23 










0.62 1 1 


24 










. 60 1 1 


25 










0.70 1 1 


26 










. 68 1 t 
0.68 1 [ 
. 63 1 1 


27 
28 
29 










0.65 1 1 


30 
31 



* chlorine dosage is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( MAY 1986 ) 





PRE 


-CHLORINATION 


DATE 1 


C12 1 


1 1 RESIDOAL C12 






1 S02 1 

1 1 Free Comb. 1 Total 


1 De 


IB. 1 Dos. * 1 


1 1 


1 2.48 1 


1 1 1.00 1 1 


2 1 


1 1.41 1 


1 1 0.80 1 t 


3 1 


1 1 . 94 1 


1 1 0.90 1 1 


4 1 


1 1.71 1 


1 1 1.00 1 1 


5 1 


1 1.09 1 


1 1 1.00 1 1 


6 1 


1 2.31 1 


1 1 1.20 1 1 


7 1 


1 1 . 92 1 


1 1 0.90 1 1 


e 1 


1 2.36 1 


1 1 1.00 1 1 


9 1 


1 1.87 1 


1 1 1.00 1 1 


10 1 


1 2.03 1 


1 1 1.00 1 1 


11 1 


1 1.85 1 


1 1 1.00 1 1 


12 1 


1 2.46 1 


1 1 1.00 1 1 


13 1 


1 2.52 1 


1 1 1.00 1 1 


14 1 


1 2.42 1 


1 1 1.00 1 1 


IS 1 


1 1.54 1 


1 1 1.00 1 1 


16 1 


1 2.10 1 


1 1 1.00 1 1 


17 1 


1 2.69 1 


1 1 1.00 1 1 


18 1 


1 1.87 1 


II 1 1.00 1 1 


19 1 


1' 1.86 1 


1 1 1.00 1 1 


20 1 


1 2.15 1 


1 1 1.00 1 1 


21 1 


( 2.09 1 


1 1 1.50 1 1 


22 1 


1 2.02 1 


1 1 1.60 1 1 


23 1 


1 1.64 1 


1 1 1.40 1 1 


24 1 


1 1.27 1 


1 1 1.40 1 1 


25 1 


1 1.43 1 


1 1 1.00 1 1 


26 1 


1 1.62 1 


1 1 0.60 1 1 


27 1 


1 2.39 1 


1 1 0.60 1 1 


28 1 


1 2.02 1 


1 1 1.20 1 1 


29 1 


1 1.79 1 


1 1 1.00 1 1 


30 1 


1 2.07 1 


1 1 1.00 g 1 


31 1 


1 1.94 1 


1 1 1.00 1 1 





POST-CHLORXNATION 






C12 1 


NH3 




S02 1 


RESIDOAL C12 


DATE 


Dem. 1 Dos. 1 




Free 1 Comb, i Total 












0.62 1 1 


1 










0.65 1 1 


2 










0.70 1 1 


3 










0.64 ) g 


4 










0.74 1 1 
0.69 1 1 
. 68 1 1 
0.67 1 1 

0.62 t 1 


5 
6 

7 
B 
9 










0.80 1 1 


10 










0.63 1 1 


11 










0.48 1 1 
0.65 1 1 
0.68 1 1 


12 
13 
14 










0.65 1 1 


15 










0.65 1 1 


16 










0.65 1 1 


17 










0.70 1 1 


18 










0.70 1 1 " 


19 










. 82 1 1 


20 










. 82 1 1 


21 










0.82 1 1 


22 










. 90 1 1 


23 










0.75 1 t 


24 










0.75 1 t 


25 










0.75 1 1 


26 










0.75 1 1 


27 










. 80 1 1 


28 










0.74 1 1 


29 










0.65 1 1 
0.65 1 1 


30 
31 



* Chlorine dosage Is combined pre- and post-chlorinatlon. 
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TABLE 3.1: DISINFECTION PROFILE ( JON 1986 ) 



1 

1 — — 


PRE-CHLORINATION 


DATE 1 


C12 1 1 


1 RESIDUAL C12 


1 «_— — 


«.._ — ______ 1 MHt 1 


S02 1 

1 Free Comb. 1 Total 


1 D« 


■m. 1 Dos. * 1 1 


1 1 


1 2.21 1 1 


1 1.40 1 1 


2 1 


1 1.84 1 1 


1 1.40 1 1 


3 1 


1 2.16 1 ( 


1 1.00 1 1 


4 t 


1 2.34 1 1 


1 1.60 1 1 


5 1 


I 2.81 1 1 


1 1.10 1 1 


6 1 


1 1.51 1 1 


1 1.00 1 1 


7 1 


1 2.23 1 1 


1 1.00 1 1 


8 1 


1 2.34 I 1 


1 1.00 1 1 


9 1 


1 3.07 1 1 


1 1.00 1 1 


10 1 


1 2.26 1 1 


1 1.30 1 1 


11 1 


1 2.82 1 1 


1 1.10 II 1 


12 1 


I 2.83 1 1 


1 1.40 1 1 


13 1 


1 2.97 1 1 


1 1.30 1 1 


14 1 


1 2.54 1 1 


1 1.10 1 1 


15 1 


1 2.70 1 1 


1 1.40 1 1 


16 1 


1 3.04 1 1 


1 l.SO 1 1 


17 1 


1 2.50 1 1 


1 1.40 1 1 


18 1 


1 2.32 ) 1 


1 1.00 1 1 


19 1 


1 2.56 1 1 


1 1.40 ) ■ 1 


20 1 


1 2.85 1 1 


1 1.60 1 1 


21 1 


1 1.99 1 1 


1 1.00 1 1 ■ 


22 1 


1 2.69 1 1 


1 1.00 1 1 


23 1 


1 2.26 1 t 


1 1.00 1 1 


24 1 


1 2.28 1 [ 


1 0.90 1 1 


25 1 


1 1.99 1 1 


1 0.85 1 1 


26 1 


1 2.13 1 1 


1 1.20 1 1 


27 1 


[ 2.05 1 1 


1 1.20 1 1 


28 1 


1 2.41 1 1 


1 1.20 1 1 


29 1 


1 2.15 1 1 


1 1.40 1 1 


30 1 


1 2.91 1 1 


1 1.30 1 1 


31 1 


1 1 1 


1 1 1 





POST- 


-CHLORINATION 






C12 








RESIDUAL C12 


DATE 




- 1 NH3 




S02 1 






Dem. 1 Dos. 








Free | Comb. | Total 




1 








0.601 1 


1 


1 








0.57 I 1 


2 


1 
1 
1 








. 60 i 1 
0.57 1 1 
0.69 1 1 


3 
4 

5 


1 








0.69 1 1 


6 


t 
1 

( 








0.66 1 1 
0.65 1 I 
0.70 1 1 


7 
8 
9 


1 








0.68 1 1 


10 


1 








0.65 1 1 


11 


1 








0.80 1 1 


12 


1 








o.eo 1 1 


13 


l; 
1 
I; 
1 








0.68 1 1 
0.80 1 1 
0.78 1 1 
0.75 1 1 


14 
15 
16 
17 


1. 








0.58 1 1 


18 


1 








0.63 1 1 


19 


1 








0.70 1 1 


20 


1 








0.70 1 1 


21 


1 








0.73 1 1 


22 


1 








0.58 1 t 


23 


II 








0.63 1 1 


24 


1 








0.60 g 1 


25 


1 








0.60 1 1 


26 


1 








0.62 1 1 


27 


1 








0.70 1 1 1 


28 


1 








0.75 i 1 


29 


1 
1 








0.70 1 1 1 


30 

31 



* Chlorine dosage is combined pre- and post-chiorinatlon. 
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TABLE 3.1: DIS INFECT lOM PROFILE ( JDL 1966 ) 



PRE-CBLORINATION 



DATE 1 


C12 1 1 


1 RESIDUAL C12 


1 De 


m. IDos. * 1 1 


1 Free Comb. | Total 


1 1 


1 2.12 1 1 


1 1.60 1 1 


2 1 


1 2.13 1 1 


1 1.40 1 1 


3 1 


1 2.58 1 1 


1 1.60 1 1 


4 1 


1 2.77 1 1 


1 1.40 1 1 


5 1 


1 2.39 1 1 


1 1.60 1 1 


6 1 


1 1.94 1 1 


1 1.10 1 1 


7 1 


i 2.33 1 1 


1 1.40 1 1 


6 1 


1 2.41 1 1 


1 1.10 1 1 


9 1 


1 2.27 1 1 


1 1.10 1 1 


10 1 


1 2.04 1 1 


1 1.40 1 1 


11 t 


1 2.12 1 1 


1 1.30 1 1 


12 1 


1 2.82 1 1 


1 1.00 1 1 


13 t 


i 2.27 1 1 


1 1.00 1 1 


14 1 


1 2.44 1 1 


1 1.00 1 1 


15 1 


1 2.42 1 t 


1 1.10 1 1 


16 1 


1 2.65 1 1 


1 1.20 1 1 


17 1 


1 2.25 1 1 


1 1.20 1 1 


18 1 


1 1.92 1 1 


1 1.20 1 1 


19 1 


1 2.44 1 1 


1 1.10 1 1 


20 1 


t 1.95 1 1 


1 1.20 1 1 


21 1 


1 2.65 1 1 


1 1.20 1 1 


22 1 


1 1.98 1 1 


1 1.20 1 1 


23 1 


1 2.20 1 f 


1 1.30 1 1 


24 1 


1 2.10 1 1 


1 1.10 1 1 


25 1 


1 2.66 1 1 


1 1.50 1 1 


26 1 


1 2.37 1 1 


1 1.20 1 1 


27 1 


1 2.05 1 1 


1 1.10 1 1 


28 1 


1 1.83 1 1 


1 1.40 1 1 


29 1 


1 1.88 1 1 


1 1.60 1 1 


30 1 


1 1.81 1 1 


1 1.60 1 1 


31 1 


1 1.89 1 1 


1 1.60 1 1 









POST-CHLORINATION 








C12 


1 
_ 1 


NH3 1 S02 
1 


RESIDUAL 012 




DATE 


1 1 D€ 


!m. 1 Dos. 


1 


Free | Comb. 


Total 






1 


■»i 


tj 


0.66 1 




1 




1 


1 




0.77 1 




2 




1 


1! 


t 


0.62 1 




3 




• 


:l 




0.85 1 




4 




1 


1' 




0.90 1 




5 




'1 


I: 




0.80 1 




6 




1 


( 




0.75 1 




7 




;» 


)l; 




0.72 1 




8 




u 


1 




0.67 1 




9 




1 


1'! 




0.74 1 




10 




1 


1 




0.60 1 




11 




1 


•I 




0.72 1 




12 




f 


i' 




0.74 1 




13 




1 


1 




0.60 1 




14 




1 


i 




0.57 1 




15 




1: 


,i 




0.67 1 




16 




1 


1 




0.67 1 




17 




i 


1 




0.75 1 




18 




.1 


1 




0.72 1 




19 




:t 


1 




0.70 1 




20 




1 


1 




0.67 1 




21 




i 


1 




0.67 1 




22 




1 


1 




0.70 1 




23 




1 


1 




0.70 1 




24 




1 


1 




0.75 1 




25 




1 


1 




0.75 ! 




26 




1 


(i 




0.75 1 




27 




1 


1 




0.66 1 




28 




1 


1 




0.69 1 




29 




I 

1 


1 

1 


1 ii 


0.70 1 
0.86 1 




30 
31 



* Chlorine dosage is combined pre- and post-chlorlnation. 



WATER PLANT OPTIMIZATION STUDY 
BELLE RIVER WATER SYSTEM 



PAGE 8 OF 12 



TABLE 3.1: DISINFECTION PROFILE ( ADG 1986 ) 



1 


PRE-CHLORINATION 


DATE 1 


C12 1 1 


1 RESIDUAL C12 


1 . — _ 


__.. _ ...« — «. 1 UU"? 1 


S02 1 

1 Free Comb. 1 Total 


1 De 


m. IDos. * 1 1 


1 1 


I 1.45 1 J 


1 1.20 1 1 


2 1 


1 1.94 1 1 


1 1.60 1 1 


3 1 


1 1.98 1 1 


1 1.40 1 1 


4 1 


1 2.41 1 1 


1 1.40 1 1 


5 [ 


1 2.06 1 1 


1 1.40 1 1 


6 1 


1 2.26 1 1 


1 1.20 1 1 


7 1 


1 2.23 1 1 


1 1.40 1 1 


8 1 


1 2.26 1 1 


1 1.40 1 [ 


9 1 


1 3.10 1 1 


1 1.20 1 1 


10 1 


1 2.78 1 1 


1 1.40 1 1 


11 1 


1 1.76 1 1 


1 1.20 1 1 


12 1 


1 2.21 1 1 


1 1.20 1 1 


13 1 


1 1.56 1 1 


1 1.10 1 1 


14 1 


1 2.02 1 1 


1 1.10 1 \ 


15 1 


1 2.23 1 1 


1 1.20 1 1 


16 1 


1 1.86 1 1 


1 1.20 1 1 


17 1 


) 2.57 1 1 


1 1.20 1 1 


18 1 


1 2.03 1 1 


1 1.40 1 1 


19 1 


1 1.85 1 • 1 


1 1.40 1 1 


20 1 


1 2.14 1 1 


1 1.20 1 1 


21 1 


1 2.16 1 1 


1 1.60 1 1 


22 1 


1 2.34 1 1 


1 1.40 1 1 


23 1 


1 2.80 1 1 


1 1.10 1 1 


24 1 


1 2.69 1 1 


1 1.20 1 1 


25 1 


1 2.28 1 1 


1 1.10 1 1 


26 1 


1 2.48 1 1 


1 1.20 1 1 


27 1 


1 2.57 1 1 


1 1.20 1 1 


28 1 


1 2.37 1 1 


1 1.20 1 1 


29 1 


1 2.25 1 1 


1 1.20 1 1 


30 1 


1 2.15 1 ! 


1 1.20 1 1 


31 I 


1 1.97 1 1 


1 1.30 1 1 



I I 



POST-CHLORINATION 



1 1 — 
1 1 


C12 


1 1 

1 NH3 1 S02 
1 1 


RESIDDAL C12 


DATE 


1 1 Dem. 1 Dos. 


Free 


Comb. 1 Total 




1 1 




1 1 


0.79 




1 


11 




1 1 


0.73 




2 


It 




1 1 


0.73 




3 


1 1 




1 1 


0.61 




4 


II 




1 I 


0.65 




5 


1 1 
f i 




1 1 
1 1 


0.70 
0.71 




6 
7 


1 1 




1 1 


0.65 




8 


1 1 




1 1 


0.68 




9 


1 1 




1 1 


0.75 




10 


1 1 




! t 


0.70 




11 


1 1 




1 )I 


0.68 




12 


1 1 




1 t 


0.68 




13 


1 1 




1 1 


0.72 




14 


II 




1 1 


0.65 




15 


\ 1 




1 1 


0.65 


if 


16 


1 1 


•i 


1 t 


0.68 




17 


\ I 


i 


1 1 


0.70 


i:|l 


18 


|i 1 


1 


1 1 


0.68 




■ 19 


r 1' 


t 


1 1 


0.65 




20 


1 1 


1' 


1 1 


0.68 




21 


11 


:t 


1 1 


0.68 




22 


1 1 


1 


1 1 


0.70 




23 


1 1 


1 


1 1 


0.68 




24 


1 1 


'1, 


1 1 


0.65 


1 


25 


1 1 


1 


1 t 


0.68 




26 


li' i 


1 


1 1 


0.65 


1 


27 


II 


t 


1 1 


0.72 




28 


1 1 


1 


1 1 


0.71 




29 


1 1 
1 t 


1 
1 


1 t 

1 1 


0.85 
0.69 




30 
31 



* Chlorine dosage is combined pre- and post-chlorination. 



■».?si. 
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TABLE 3.1: DISINFECTION PROFILE ( SEP 1986 ) 



PRE-CHLORINATION 



DATE ( 


C12 1 1 
1 NHS 1 SC 


1 RESXDOAL C12 
)2 1 


1 De 


m. 1 Dos. * 1 1 


1 Free Comb. | Total 


1 1 


1 1.9S 1 1 


1 1.30 1 1 


2 1 


1 1.96 1 1 


1 1.20 1 1 


3 1 


1 1.97 1 I 


1 1.20 1 1 


4 1 


1 2.09 1 1 


1 1.20 1 1 


5 1 


1 2.oe 1 1 


1 1.40 1 1 


6 1 


1 1.B5 1 1 


1 1.30 1 1 


7 1 


1 1.42 1 1 


1 1.20 1 1 


8 1 


1 2.33 1 1 


1 1.00 1 1 


9 1 


1 2.31 1 1 


1 1.40 1 1 


10 t 


1 2.86 1 1 


1 1.60 1 1 


11 1 


1 2.06 1 1 


1 1.70 1 1 


12 t 


1 2.24 1 1 


1 1.40 1 1 


13 1 


1 1.95 1 1 


t 1.30 1 1 


14 1 


1 2.08 g i 


1 1.20 1 1 


15 1 


1 1.94 1 t 


1 1.20 1 1 


16 1 


1 1.98 1 1 


1 1.10 1 1 


17 1 


1 1.83 1 1 


1 1.20 1 1 


18 1 


1 1.78 1 1 


1 1.20 1 1 


19 1 


1 1.68 1 1 


1 1.20 1 i 


20 1 


1 2.20 1 1 


1 1.20 1 1 


21 1 


1 1.92 1 1 


1 1.00 1 1 


22 1 


1 2.10 1 t 


1 1.40 1 1 


23 1 


1 1.98 1 1 


1 1.60 1 1 


24 1 


1 1.98 1 1 


1 1.40 1 1 


25 1 


t 2.19 1 1 


1 1.20 1 1 


26 1 


1 2.44 1 1 


1 1.30 1 1 


27 1 


1 2.19 1 1 


1 1.10 1 1 


26 1 


1 1.62 1 1 


1 1.00 1 1 


29 1 


1 2.82 1 1 


1 1.20 1 I 


30 1 


1 2.85 1 1 


1 1.20 1 1 


31 1 


1 1 1 









POST-CHLORINATION 






C12 




NH3 




S02 1 


RESIDDAL 012 


DATE 


Dem. 1 Dos. 






Free 1 Comb. 1 Total 




1 








11 


0.70 1 1 


1 


Ji 










0.67 1 1 


2 


t 










0.73 1 I 


3 


1 










0.75 1 1 


4 


i 










0.78 1 1 


5 


1 










0.73 1 1 
0.67 1 1 


6 

7 


II 










0.62 1 1 


e 


11 










. 80 1 1 
0.75 1 1 


9 

10 


i 










0.70 1 1 


11 


1 

1 










0.67 1 1 
0.70 1 1 


12 
13 


i 










0.65 1 1 


14 


il 










0.82 1 1 


15 


i 










0.78 1 1 


16 


'1 










. 62 1 1 


17 


1 










. 60 1 1 


18 


:j 










0.6S 1 1 


19 


1 










0.75 1 1 


20 


J 










0.77 1 1 


21 


1 










0.70 1 1 


22 


1 










0.65 1 i 


23 


1 










0.57 1 1 


24 


i 










0.62 1 1 


25 


1 










0.65 1 1 


26 


1 










0.71 1 1 


27 


1 










0.68 1 1 


28 


1 










0.60 1 1 


29 


I 

1 










. 60 1 1 


30 
31 



* Chlorine dosage is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( OCT 1986 ) 





1 PRE-CHLORINATION 


DATE 


1 C12 1 1 


1 RESIDUAL C12 




1 1 NH3 1 


S02 1 




1 Dem. 1 Dos. * 1 1 


1 Free Comb. 1 Total 


1 


1 1 2.24 1 1 


1 1.50 1 1 


2 


1 2.34 1 1 


1 1.20 1 1 


3 


1 1 3.08 1 1 


1 1.40 1 1 


A 


1 2.96 1 f 


1 1.20 1 1 


5 


1 2.56 1 1 


1 1.30 1 1 


6 


1 3.71 1 1 


1 1.10 1 1 


7 


1 2.97 1 1 


1 1.40 1 1 


8 


1 2.88 1 1 


1 1.40 1 1 


9 


1 2.67 1 1 


1 1.40 t 1 


10 


1 2.04 1 1 


1 1.50 1 1 


11 


1 2.01 1 1 


1 1.10 1 1 


12 


1 1.99 1 1 


1 1.30 1 1 


13 


1 2.67 1 1 


1 1.40 1 1 


14 


1 2.94 1 1 


1 1.40 1 1 


15 


1 2.62 1 1 


1 1.30 1 1 


16 


1 3.08 1 1 


1 1.30 1 1 


17 


1 3.30 1 1 


1 1.40 1 1 


18 


1 2.85 1 1 


1 1.20 1 1 


19 


1 2.70 1 1 


1 1.20 1 1 


20 


1 2.30 1 1 


1 1.60 1 1 


21 


1 4.02 1 1 


1 1.60 1 1 


22 1 


1 2.92 1 1 


1 1.40 1 i 


23 1 


1 3.71 1 1 


1 2.00 1 1 


24 1 


1 2.50 1 1 


1 1.70 1 1 


25 1 


1 3.09 1 1 


1 1.60 1 1 


26 1 


1 2.38 1 1 


1 1.60 1 1 


27 1 


1 2.82 1 1 


1 1.60 1 g 


28 1 


1 3.01 1 1 


1 1.80 1 1 


29 t 


1 2.64 1 1 


1 1.60 1 1 


30 1 


1 2.70 1 t 


1 1.80 1 t 


31 1 


1 2.34 1 1 


1 1.80 1 1 







POST- 


-CHLORINATION 








1 C12 


[ 




1 




RESIDUAL C12 


1 DATE 




- 1 


NH3 




S02 1 








1 Dem. 1 Dos. 


1 


1 


Free 


1 Comb. 1 Total 






J 




:( 




0.77 




1 




1 
1 




1 
1 




0.67 
0.62 




2 

3 




1 




1 




0.62 




4 




1 

1 




I 
1 




0.65 

0.65 




5 
6 




1 




1 




0.67 




7 




1 
1 




r 




0.65 
0.67 




8 
9 




1 




1 




0.75 




10 




1 




1 




0.73 




11 




t 

1 




1 
1 




0.60 
0.65 




12 
13 




t 




1 




0.67 




14 




1 




1 




0.62 




15 




1 
t 




1 
1 




0.65 
0.65 




16 
17 




1 




1 




0.72 




18 




I 




1 




0.71 




19 




1 
1 




1 
1 




0.90 
0.87 




20 
21 




1 

'1 




I 

1 




0.89 
1.10 




22 
23 




1 




1 




1.20 




24 




1 




1 




0.94 




25 




1 

.11 




1 
I 




0.95 
0.85 




26 

27 




1 




I 




0.87 




28 




1 




1 




0.85 




29 




1 

1 




I 
1 




0.82 
0.84 




30 

31 



* Chlorin* dosage Is combined pre- and post-chlorination. 
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TABLE 3.1: DISINFECTION PROFILE ( NOV 1986 ) 



1 1 


PRE-CRLORI NATION 


1 DATE 1 


C12 1 1 


f RESIDUAL C12 


1 1 


1 NH3 1 


S02 1 


1 1 Dc 


m, IDos. * 1 1 


1 Free Comb, | Total 


1 1 1 


1 2.42 1 1 


1 1.60 1 1 


1 2 1 


1 2.41 t 1 


1 1.80 g 1 


1 3 1 


1 1.79 1 1 


1 1.50 1 ! 


1 4 1 


1 2.74 1 1 


1 1.40 1 1 


I 5 1 


1 1.86 1 1 


g 2.00 1 1 


1 6 1 


1 1.42 1 1 


g 1.60 1 1 


1 7 1 


1 1.82 1 1 


g 1.00 1 1 


1 6 1 


1 1.91 1 1 


g 1.10 1 1 


1 9 1 


1 2.37 1 1 


g 1.20 1 1 


1 10 1 


1 1.87 1 1 


g 1.40 1 1 


1 11 1 


1 2.40 1 1 


g 1.30 1 g 


1 12 1 


1 2.62 1 1 


g 1.00 1 g 


1 13 1 


1 1.79 1 1 


g 1.00 1 g 


1 14 1 


1 1.64 1 1 


g 1.00 1 g 


1 15 t 


1 1.51 1 ( 


g 1.10 1 g 


1 16 1 


1 1.68 g 1 


1 1.00 g g 


1 17 1 


1 1.97 1 1 


1 1.00 g g 


1 18 1 


1 2.55 1 1 


1 1.80 g g 


1 19 1 


1 1.83 1 1 


1 1.00 1 g 


1 20 1 


1 1.90 g 1 


1 1.00 1 g 


1 21 1 


1 1.65 g 1 


1 1.50 g g 


1 22 1 


1 1.86 g 1 


1 1.40 g g 


1 23 1 


1 1.60 g 1 


g 1.50 1 g 


1 24 1 


1 2.15 g 1 


g 1.80 1 g 


I 25 1 


1 1.62 g 1 


1 2.00 g g 


1 26 1 


1 1.30 g 1 


g 1.40 1 g 


1 27 1 


1 1.58 g 1 


g 1.60 1 g 


1 28 1 


g 1.67 g 1 


g 1.00 1 1 


1 29 1 


1 1.92 g I 


g 1.00 1 1 


1 30 1 


t 2.16 g 1 


g 1.00 II 1 


1 31 1 


1 g 1 











POST- 


-CHLORINATION 








C12 




NH3 


1 


S02 g ■ 


RESIDOAL C12 


DATE 








1 






1 1 Dem. 1 Dos. 






g 




Free I Comb. | Total 












J 
1 
1 




0.75 1 1 
0.87 1 1 
0.82 1 1 


1 
2 
3 










1 




0.75 1 1 


4 










1 




0.80 1 g 


5 


I 1 








1 




0.82 1 g 


6 










1 
i 




0.65 g g 
0.72 g g 


7 
8 










1 




0.75 g g 


9 










1, 




0.79 g g 


10 










I 




0.79 1 g 


11 










t 




0.82 1 g 


12 










1 




0.90 g g 


13 










1 
1 




0.80 g g 
0.70 g I 


14 
IS 










1 




0.70 g 1 


16 










1 




0.75 g 1 


17 










i: 




0.85 g g 


18 










1 




0.87 g 1 


19 










1 




. 8s g g 


20 










1 




0.85 g 1 


21 










i 




0.80 g i 


22 










1 
1 
1 

f 




0.87 g 1 
0.92 g 1 

1.20 g 1 

0.75 g 1 


23 
24 
25 
26 










'i 




0.75 g 1 


27 










1 




0.77 g 1 


28 










1 




0.68 g 1 


29 










1 

1 




0.70 g 1 


30 
31 



* Chlorine dosage Is combined pre- and post-chlorlnation. 
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TABLE 3.1: DISINFECTION PROFILE ( DEC 1986 ) 



1 

1 _.. 


PRE-CHLORINATION 


DATE 1 


CI2 1 1 


1 RESIDDAL C12 


1 — — 


..— .. ^ _— ^.» 1 uu^ t 


302 1 

1 Free Comb. 1 Total 


1 D« 


m. 1 Dos. * 1 1 


1 1 


1 2.36 1 1 


1 1.60 1 I 


2 1 


1 1.4B 1 1 


1 1.50 ) t 


3 1 


1 1.56 1 1 


1 1.30 1 1 


4 1 


1 1.30 1 1 


1 1.00 1 1 


S 1 


i 1.34 1 1 


1 1.00 1 1 


6 1 


1 1.56 1 1 


1 1.10 1 g 


7 1 


1 1.77 1 1 


1 1.20 1 1 


8 1 


1 1.46 1 1 


1 1.60 1 1 


9 1 


1 1.51 1 t 


1 1.30 1 1 


10 1 


1 2.12 1 1 


1 0.90 t 1 


11 1 


1 1.94 1 1 


1 1.50 1 1 


12 1 


1 1.96 1 1 


1 1.20 1 1 


13 1 


1 2.23 1 1 


1 1.50 1 1 


14 1 


1 1.88 1 1 


1 1.50 1 1 


15 1 


1 1.89 1 I 


1 1.00 1 1 


16 1 


1 2.25 1 1 


1 I. 10 1 1 


17 1 


1 1.98 1 1 


1 1.50 1 1 


18 1 


1 2.29 t 1 


1 1.20 1 t 


19 1 


1 2.66 1 1 


1 1.00 1 1 


20 1 


1 2.14 1 1 


1 1.10 1 1 


21 1 


1 2.18 1 1 


1 1.20 1 1 


22 1 


1 2.28 1 1 


1 1.30 1 1 


23 1 


1 2.14 1 1 


1 1.40 1 1 


24 1 


1 1.77 1 1 


1 1.20 1 1 


25 1 


1 2.10 1 1 


1 1.20 1 1 


26 1 


1 1.97 1 1 


1 1.20 1 1 


27 1 


1 2.00 1 1 


1 1.40 1 1 


28 1 


1 1.92 1 1 


1 1.60 1 1 


29 1 


1 1.84 1 1 


1 1.60 1 1 


30 1 


1 2.10 1 1 


1 1.50 1 1 


31 1 


1 2.07 1 1 


1 1.60 1 1 







POST- 


-CHLORINATION 








C12 


1 








RESIDDAL C12 


DATE 






NH3 




S02 1 








Dem. 1 Dos. 


1 




Free 


Comb. 1 Total 




, 1 


1 








1.00 




1 




1 








1.00 




2 




1 

t 
1 








0.80 
0.67 
0.70 




3 
4 

5 




1 








0.92 




6 




1 








0.87 




7 




1 








0.95 




8 




i 








0.77 




9 




I 
1 








0.65 
0.70 




10 

11 




1 








0.95 




12 




1 
1 
1 








0.85 
0.80 
0.66 




13 
14 
15 




( 
1 
1 








0.95 
1.10 
0.95 




16 
17 
18 


J 


1 








0.85 




19 




1, 








0.72 




20 




1 

!l 

ll 








0.74 
0.97 
1.00 
0.80 




21 
22 
23 
24 




1 








0.77 




25 




1 








0.72 




26 




It 








0.87 




27 




1 








0.84 


1 


28 




1 
1 

1 








0.82 
0.77 
0.74 




29 
30 

31 



* Chlorine dosage is combined pre- and post-chlorlnation, 
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BELLE RIVER WATER SYSTEM 

TABLE 4.0: TSO CONTROL ALKALINITY ADJ. ( 
FLUORIDATION SOMMARY 



NO DATA AVAILABLE 
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TABLE 4.1: TSO CONTROL, ALKALINITY ADJ. S 
FLUORIDATION PROFILE 



NO DATA AVAILABLE 



NATER PLANT OPTIMIZATIOS STODY 
BELLE RIVER HATER SYSTEM 



PAGE 



OF 



TABLE 5.0; 



WPOS WATER QDALITY 
(4 YEAR SOtWARY) 



INSOFFICIENT DATA AVAILABLE AT PLANT 
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TABLE 6.0: ALGAE COUNT 



NO DATA AVAILABLE 
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TABLE 7.0: BACTERIOLOGICAL TESTING 



1984 



JAN 



FEB 



MAR 



APR 



MAY 



JOB 



JUL 



AOG 



SEP 



OCT 



KOV 



DEC 



1 TOTAL COLI 1 FECAL COLI 1 FECAL STREP 


|A|B|C|D|A|E|F|G|A|H|I|J 


Rl I7I1I 1 181 1 1 I3I1I 
TI8I 1 1 141 1 1 1 1 1 1 

Rl I2I6I 1 14131 1 121 12 
T 1 8 1 1 1 14 1 1 1 1 1 1 1 

Rl I1I7I 1 I4I4I 1 I1I2I1 
TI8I 1 1 |4| 1 1 1 1 1 1 

Rl (7111 1 I6I2I 1 I1I3I 
TI8I j 1 141 1 1 1 t 1 1 

Rl I6I2I 1 I8I2I 1 141 11 
T 1 10 1 1 1 15 1 1 1 1 1 1 g 

Rl I4I4I 1 |7|1| 1 1113! 
T 1 8 1 1 1 14 1 1 1 1 1 1 1 

R 1 18 12 1 1 1 9 1 1 1 1 1 2 1 3 1 
T [ 9 1 1 1 15 1 1 1 1 1 1 1 

Rl |7|1| 1 |3|5t 1 I2I2I 
T 1 8 1 1 1 14 1 1 t 1 1 1 1 

Rl I5I3I [ 1 181 1 1 [3tl 
T 1 8 1 1 1 14 1 1 1 1 1 1 1 

R 1 1 5 1 5 1 1 1 1 10 i 1 1 13 12 
T 1 10 1 1 1 15 1 1 1 1 1 1 1 

Rl I4I4I 1 I3I5I 1 1 1212 
TI8I 1 1 141 1 1 1 1 I 1 

Rl I4I2I 1 I2I4I 1 lljlll 
T 1 6 1 1 1 13 1 1 1 1 1 1 1 



ALL RESULTS ARE FOR lOOmL SAMPLES; 
TESTS CARRIED OUT AT MOE LAB, LONDON 
AND WINDSOR MOH LAB. 

A - ABSENT 
B = 1-100 
C -= 101-5000 
D - >5000 
E = 0-10 
F - 11-500 
G - >500 
H = 0-1 
T = 2-50 
J = >50 
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TABLE 7.0: BACTERIOLOGICAL TESTING 



1985 



JAN 



FEB 



MAR 



APR 



MAY 



JON 



JOL 



AUG 



SEP 



OCT 



NOV 



DEC 



1 TOTAL COLI 1 FECAL COLI I FECAL STREP 


|A|B|C|D|A|E|F|G|AIH|I|J 
1 

R 1 1 4 1 4 1 1 1 6 1 2 1 1 1 12 12 
T 1 8 1 1 1 14 1 1 1 1 1 1 I 
1 1 1 

Rl 16121 1 I6I2I 1 13 1 11 
TI8I 1 1 141 1 1 1 1 1 1 
_._ 1 1 1 

Rl I3I5I 1 I2I6I 1 1 12 12 
T 1 8 1 1 1 14 1 1 1 1 1 1 1 
1 1 1 _ 

Rl 161311! I6I4I 1 131 12 
T 1 10 1 1 1 1 S 1 1 1 1 1 1 1 
, 1 1 

R 1 1 7 1 1 1 1 7 1 1 1 1 3 1 2 1 
T|7| 1 1 131 1 1 1 1 1 1 
1 1 1 

Rl 181 1 1 181 i 1 I3I1I 
TI8I 1 1 141 1 1 1 1 1 1 
1 1 1 

Rl I4I4I 1 I7I2I 1 12141 
T 1 10 1 1 1 1 S 1 1 1 1 1 1 1 
1 ^ 1 _ _ .- 1 _ 

Rl 15111 1 I4I2I1I 1112 11 
T 1 8 1 1 1 14 1 1 1 1 1 1 1 

R j 1 3 1 3 1 1 1 14 1 1 12 13 1 
T 1 10 1 1 1 15 1 1 1 1 1 1 1 
1 1 1 

Rl I1I3I 1 1 141 1 1 141 
T i 8 1 1 1 14 1 1 1 1 1 1 1 
1 1 1 

Rl 13111 1 1 181 1 1 11(3 
T 1 6 1 1 1 [41 i t 1 1 1 tl 
1 1 1 

R 1 1 1 1 2 1 1 1 16 1 1 1 1112 
T 1 6 1 1 1 13 1 1 1 1 1 g 1 



ALL RESULTS ARE FOR lOOaL SAMPLES; 
TESTS CARRIED OCT AT MOE LAB, LONDON 
AND WINDSOR MOH LAB. 

A = ABSENT 
B = 1-100 
C - 101-5000 
D - >S00O 
E = 0-10 
F -= 11-500 
G - >500 
H - 0-1 
I - 2-50 
J - >50 
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TABLE 7.0: BACTERIOLOGICAL TESTING 



1986 



JAN 



FEB 



MAR 



APR 



MAY 



JON 



JOL 



ADG 



SEP 



OCT 



NOV 



DEC 



I TOTAL COLI I FECAL COLI I FECAL STREP 

|A|B|C|DIA[E1F|G|A|H|I|J 

Rl I2I1I1I I2I6I I 121 |2 

TI7I1I I I4I1I I I I I I 

Rl I2I2I i I2I6I I I1I2I1 

T I 8 I I I I 4 I I I I I I I 

R I I 1 I 4 I I I 1 I 8 I I I I I 

T I 9 I I I I 5 [ I I I I I I 

Rl I3I1I I I4I4I I I3I1I 

TI8I i I 141 I I I I I I 

Rl 1212! I 12161 I |l|2tl 

T|8| I I 141 I I I I I I 

Rl I1I2I1I 12161 I I 1311 

T I 8 I I I I 4 I I I I I I I 

Rl I3I1I1I I1I9I I I 1411 

T I 10 I I I 15 1 I I g I I I 

Rl I3I1I I I2I5I I I 141 

T|8| I I |4| I I I I I I 

Rl 1213! I I I9I1I I 1213 

T I 10 I I I IS! 1 I I I I I 

Rl I 131 II I1I5I2I I 1113 

T I 8 I I I I 4 t I I I I I I 

R I I 3 I 1 I I I 3 I S I I I 14 1 

T I 8 I I I [41 I I I I I I 

R I I 13 1 I I I 1 I 5 I I I 13 

TI6I I I 131 I I I I I I 



ALL RESULTS ARE FOR lOOmL SAMPLES; 
TESTS CARRIED OUT AT MOE LAB, LONDON 
AND WINDSOR MOH LAB. 

A - ABSENT 
B " 1-100 
C - 101-5000 
D - >5000 
E - 0-10 
F - 11-500 
G - >500 
H - 0-1 
I - 2-50 
J - >50 



WATER PLANT OPTIMIZATION STDDY 
BELLE RIVER WATER SYSTEM 

TABLE 8.0: ALERT LEVELS (DISTRIBOTION SYSTEM) 



DATE 



PARAMETER 



I fffiASORED PARAMETER I GOIDELINE LIMIT | 
, 



No data available. 



WATER PLANT OPTIMIZATION STODY 
BELLE RIVER WATER SYSTEM 

TABLE 8.1: ALERT LEVELS (TREATED HATER AT PLANT) 



DATE 



PARAMETER 



I MEASDRED PARAMETER 



GUIDELINE LIMIT 



No data available. 



APPENDIX D 
TERMS OF REFERENCE 



WATER PLANT OPTIMIZATION STUDY 

GENERAL TERHS OF REFERENCE Page 1 



Purpo<« 



To rcvltv tht prtstnt conditions «nd dtttra1n« «n optiaua trtataent 
strategy for contwlnint r««ov«l «t tht plant, with taphasis on 
particuUtt Mtcrials and dislnftction proccssts. 

Work Tasks 

I Rtcalvt an information packag* fro« tht M06. Rtvitw tht 
infofMtion providtd and mttt with tht M0£ sUff, if rtqulrtd, to 
discuss tht projta. 

2. Oocuwnt tht quality and quantity of raw and trtattd wattrs. 

3. Otfint tht prtstnt trtatmtnt proctssts and optrating proctdurts. 
Prtpart a progrtss rtport on Works Tasks 1-3 for tht Projtct 
Cooaitttt. 

♦. Asstss tht itthods of tfficitnt particulatt rt»oval which would 
utiliit tht prtstnt major capiUl works of tht plant. Evaluatt 
tht particulatt rtmoval tfficitncy and stnsitivity of optration, 
assuming optimum ptrformanct of tht plant. 

5. Asstss currtnt dislnftction practlcts and possiblt Improvtmtnt 
methods. 

6. Dtscrlbt possiblt short and long-ttrm proctss modifications to 
obuin optimum dislnftction and contaminant rtmoval. 



7. Prtpart a draft rtport for tht projtct committtt's rtvitw. 

8. Prtpart tht final rtport. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 1 Page 2 



1. 



BP^irtiicr Au lucrtJMATiai PACKAGE FROM THE MOE. REVIEW THE 
^m^n^ PrSvIkS iN°S »€E? «TH THE HOE STAFF. IF REQUIRED. TO 
DISCUSS THE PROJECT. 

r.> B*^.W. an Infomitlon p«ck«gt fro. tht « conctrnlns th« plant 

^*^ !5 tl/ctudv 1?»1* {«cl*9« Includts 1 9«ntr*l ter«$ of 

"jturtL ilJ;.r.l uiu'Jf conunts for or,.nU1n, th. study In 

; Jlnn.r consUt.nt with othtr pl.nt r.ports th. WPOS reporting 

uJf« .nd . copy of Ontario DrinMnfl Wattr Objtctiv.s. 

th\ RcviM tht information and prtparo for a ■atting to initiate tha 
^^ SSJl on th. projact. including preparation of a schedul. of 
Mnpowtr and staff coMittaants. 

fey Meat with tha MOE to discuss tha •^^l^'b^r «**^*' ^'l! ^"""tV *I 
^ «fI...nV. and tha projact suff and work schedula. If a 

wntutuni is carrying tot .or. that on. study it jay not b. 

S«ssaJJ to -.t with tha MOE at th. sUrt of .ach study. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WRK TASK NO. 2 Page 5 



2. OOCUMEMT THE QUALITY AND QUANTITY OF RAW AMO TREATED WATERS. 
Eletwts of Wort 

dlscr.incl.s •hich oxlst bttwn r.w and lr«t«d flow r.t.s. 
/1.x o..-^ «n tka abovs hritflv rtvltw ttid Ubulito for th« l«$t thrto 

^'^ ;;; ;v. u^iV Mxilli. ins^. "?-•;;«:, Tir^c*o.lls 

f Jr tht total population strvtd by th« plant (Tablt l.l). Co«para 
[Z pUnJSaia'Jith typical por capita ^-^^/o^.^^J* «<=*1 ''^'''■ 
Indicatt major cotMumrs who -ay influtnct tho figurts. 

Docuwnt th. .ethods of Masurlng th. raw and trtatad wattr flow 



(c) 



ratts 



^uMarizt for tht last thret constcutivt ytars, whtra aval labia, 
tSTraw a'nd tr„ttd wattr; turbidity, colour, rtsidua «lu-'""«/ 
^r!n^ ttwtraturt and trtataant cha«ical dosagas (othtr than 
:i;f.^tio'*^ nu'oridation). Th. ^fr:y^-^^\'f\%' ''* 
•onthly daily avaraga and MxiBu- and minim* day (Tablt 2.0). 

Far tht sa>t thrtt ytar ptriod. tabulatt aUo tht daily avtragt 
fSr tht SJical $ta»onal «.nth$ of January. April, July and 
SSJob^r as «n a* othtr «.nths in -hich P'-obl-? -^^^^PJ.^ J^^lJ; 
rtiovtl occurrtd (Tablts 2). Documtnt tnough dau to dtfint and 
tvaluatt thost probVtas. 

Record othtr daU. $uch as particulatt counting, susptndtd solids. 

!nS Sgat countTn'g (Tablt 5^) which could rtfltct on particulatt 

rttwval tfficitncy. 

n,.r.m>nt tht SQurct and methods ustd in dtttrmining all 

information^ 

A comoarison should bt madt bttwttn tht plant and outsidt 
UboSJriTnformation to asctrtaln tht r.lativt **H'*»ty')f th* 
data For plant dat*. tmphasis should bt givtn to plant 
laboratory ttsts rathtr than continuous proctss control 
fnstrumtnts. 

(m\ <unarizt for tht last thrtt consecutivt ytars. whtrt aval labia, 
^"^ r^; "nf.ct.nt dt-and. dos.g.s (including all disinftction 
rtlattd chemicals and residuals) for all application points 
as wall as fluoridation dosagt and residual. Tht sundry should 
indicatt tht monthly daily avtragt and maximum and minimum day 
(Tablt 3.0). 
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WORK TASK NO. 2 (cont'd) P*" * 



For iht SIM thfM yt.r period. Ubul.tt (T.bl.s 3) the djUy 

.:,r.g« for tht typlc.l $ttson*l .onths of Jj""*-^- ^IV illh 
.Jm (vtrth^f a< Mil IS othtr ■onths in which prool«$ wurv 

Tib?i 6. oiiLnt •noLflh to d.fin, .nd tv.lu.t. thost 

probleas. 

Docuaant th« ■»th ad< of dot.qt tva luaHon .nd rtsidu.l 
■^aTJUnts .ndVt.blUh th. V.lld Uv of tht data proTTi^ 

(f) Prtpart . $u-.ry. b.$.d on .t It.st thrtt y..r$ of d.t.. of th. 
rll «nd treated «Ur qu.Hty ttsting d*U for physic.l. 
;*crobroloVlc.l. radioloSic.l. .nd ch«ic«l w.t.r quality 
'nfoi^Mtion (Tabl. ♦). Ooci-nt as -uch data «$ is n.edtd to show 
JSsJ^. st.so«.l tronds in -fr qu.lity. W^*-;' /*>Vltr;;t?or 
corrasponding stts of r.w .nd tre.twi w»ttr qu.lity information. 

n.r.m.nt th« sourc. «nd >«thods used in d«t«ni<"^"<» '^^ ^g^^ 
^grrT l>r infom>tion .nd asubhsh t h« v.UdUy of tht d.t., 
coap.ring pl.nt and outsidt labor.tory d.U, 

ta\ T*bul*t« for tho l.st thrt. constcutiv. yt.rs, tht r.w .nd 
^'^ tr«t.d'wat.r b.ct.ri.l fst infor..tion .t tht pl.nt 

(T.blt 6). 

fWf nt tht soorct .nd ttHods ust d for .11 daU providtd^ 

(h) Oocu^nt tht w.ttr sMpling systt-s (sourct I>«"P' .■'^"•■f*f*'"i;l 
indTiit, vtrticl ris. velocity s.«pling loc.tion) us«J In tht 
plant (siBil.r to DKSP Qutitionntirt in Apptndix A). 

Ml Prtotrt . $u».ry of inpl.nt ttsting including Ttst. Sa»pling 
^ ' PoImT. TtstTng Frtqutncy. Rtporting Frtqutncy. Ttsting 
InstruiMnUtion including clibr.tion. 

(J) Idtntify othtr wittr quality concerns net rel.ttd to Hrticul.t. 
re«)v.l or dislnftction. which should bt considtrtd .$ part of tht 
esstssacnt ph*$t of this tv.lu.tion progrM. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TE RMS OF REFERENCE - WORK TASK MO. 3 Page 5 

t DfFIME THE PRESENT TREATMENT PROCESSES AND OPERATING PROCEDURES 
P«J!ll£ A PROGRESS REPORT ON WRK TASKS 1-3 (8 COPIES). FOR THE 
PROJECT CO»#(ITTEE. 

Elatntt of Worfc 

U) Whtrt drawings art .v.lUbU. *$$««blt sufflcUnt 7"^ 'l''««^;j« 

^ ' of V rtductd sizt. to docu.«nt th. g.ntril sUt Ityout .ml tht 

int.rrtlitlonship of •»Jor pUnt coapontnts. If avalltDit, 

IncluSt • prV«ss ..T piping di.gri. (PAPO) of th. pUnt 

operations. 

(bi Prtpar. i $i«plifi«d block scheMtic of all major plant co«pontnts 
^^ including che.ical systws and indicating design parawters. 
Appendix B is »n exaaple of the required standard schematic. 

(c) Prepare a photographic record of the plant ^^*c111^i««. 
^ ^ illustrating all of th. «iJor plant components and chemical feed 

systems -n^e record should include approximately 30-40 coloured 
9 cTx 12 «) (or 10 cm x 15 cm) prints, suiubly •»>• !•«■ Jh. 
progress and draft reports may include photocopies in lieu of the 
prints. 

(d) Tabulate the design parameters for all the major plant components, 
with emphasis on the process op.rations. ^^ludingchwical feeds. 
This information, as a minimum, must be consistent with the WSP 
Questionnaire (Appendix A) and must be confirm^J and *«ri'1«d by 
field observations. The design parameters should be evaluated at 
design, rated and actual operational flow. 

fe) Prepare a suwnary of how the plant is operated including chemical 
dosage control, such as jar testing information, filter 
backwashing procedures and Initiation, and pumping and flow 
control . 

ff) Document all reported and other apparent problems in plant 
operations and/or in the distribution system related to water 
auality In addition list the health related parameters which 
exceed the Ontario Drinking Water Objectives (Table 7). 

(g) Submit 8 copies of the progress report to the Prime Consultant for 
distribution to the Project Committee. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERHS OF REFERENCE - WRK TASK MO. * Page 6 



4 ASSESS THE METHOOS Of EFFICIENT PARTICULATE REMOVAL WHICH WOULD 
UTILI2E THE PRE^NT MAJOR CAPITAL WRKS OF THE PLANT. EVALUATE 
'Th^PaSitISuTE REMOVAL EFFICIENCY AND SENSITIVITY OF OPERATION. 
ASSUMING OPTIMUM PERFORMANCE OF THE PLANT. 

E1e»ent» of Work 

tM\ kKitii th« validity and 1«pUc«t1on of ill Infomatlon rtliting to 
^^ tirtvLutt rM«vS prov1d«l In Work Tasks 1 and 2 with Mphasis 
on lathod, Betarlng and saapHng, ttc. 

(b) Using 1nfor«t1on provided In Work Tasks 1.2 and 3 tvaluatt tht 
olant's partlculatt re«>val tfflcltncy. Tht basis of ainlaua 
jlrJlcJl.U r.«ov.1 should be 1.0 F.t.u. It should, ho-vr b. 
rtcojnlztd that It Is d.sirabl. to strive for an operational level 
<(hich is as low as Is achievable. 

(c\ Conduct an evaluation of possible optliu- perfor-ance 
^^ "terMtlves. Include Jar testing using established Industry 



practice. 

Evaluate 

ol»nt caoltal worKs. ims «v«iu«fciwn »iiuui« vv..<>o< —- — . -, 
Sat. watJr quality conditions, even though field testing data iiay 
not be available during the initial phase of the study (see Work 



(M\ Evaluate the feasibility of opt1«J« re«)val using the existing 
^^ plm capull "rk,. This evaluation »hoyJd consider the ^ worst 



Task 7). 

fel Describe the operational procedures, BanageiMnt strategies and 
^ ^ .qu1p-«nt required for various feasible alternatives. Est «te 

chwical dosages, level of operational expertise, and sensitivity 

of operation of the alternatives. 
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5 ASSESS CURREHT DISIMFECTION PRACTICES AW) POSSIBLE IWROVEMEMT 
ICT>C0S. 

Eletnts of Werli 

(a) Assess tht validity and 1ap11cat1on of all Inforaatlon rolating to 
disinftctlon provided In Work Tasks 1. 2 and 3 with taphasU on 
Mthod, Mttring and saapling ttc. 

(b) Using tht Infomatlon providod In Work Tasks I, 2 and 3 avaluatt 
the plant's ability to disinfect the water. The basis of ■Inlaua 
disinfection should b« to ensure a water quality as described In 
the OnUrlo Drinking Water Objectives. 



(c) Conduct an evaluation of possible optlaua disinfection procedures 
for the plant, with consideration also given to the reduction of 
chlorinated by-products In the treated water. 

(d) Evaluate the feasibility of the various alternatives using the 
existing plant capital works. 

(e) Assess the relative ■erits of the alternatives. Describe the 
operational procedures, Mnigement strategies, and equipment 
required for the feasible alternatives. Estlaate chealcal 
dosages, level of operational expertise, and sensitivity of 
operation for the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 

TERMS OF REF ERENCE - WRK TASK MO. 6 Pa«_8 

ft DESCRIBE POSSIBLE SHORT AND LOKG-TERM PROCESS MOOIFICATIONS TO 
MTAll OPTmi DISIMFECTION AND CONTAHIHANT REMOVAL. 

gltwts of Work 

im\ Prcurt « list Of ■odIflMtions which should bt considirtd for 
^'^ J;t!tllH.J Uonmlon . valuation. Provid. « .sti..t«l cost .nd 

pJstlbU schedult for 1.pl«.nut1oi. for t.ch of tho propostd 

Mdlflcatlons. 

It \i not tht purposo of this study to providt « dotalltd 
{.oltUntitlon scho«t for plant rthablHutlon. It 1$. howtvtr. 
: n:"rj* u" .«;. th. f.as1bl. short and ^o^/r^a? ^c.ss 
■edifications rtqyirtd to achltvt optlBWi disinfection and 
contaalnant raaovals. 

(b) Incorporatt (a) abovt In tha draft rtport. 
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WATER PLANT OPTIMIZATION STUDY 
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T PREPARE A ORAH REPORT FOR THE PROJECT CO>WITTEE'S REVIEW. 
(8 COPIES). 



Elfents of Worti 

(«) Tht rtport MSt includt all information for ¥ork. Tasks l-€. 

Tht information aost be organ! red and presented \n a logical and 
co-ordinated fashion. A general table of contents (Appendix C) 1$ 
provided for organizing the material in a manner consistent with 
other plant reports. 

Submit the draft report for review by the Project Conmlttee. 

(b) Meet with the Project Committee on site at least one week after 
submission of the report. 

(c) Prepare a separate letter report containing recownendatlonCs) 
concerning the need for additional field testing to cover quality 
conditions not available during the period of this study. The 
Project Cowittee may decide to delay completion of the final 
report until field data can be obtained to confirm the predictions 
of performance for the worst case water conditions. 
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I. PREPARE THE FIMAL REPORT. 
tlawnts of WoH 

^•^ l^^tmnfJIinlTf th. r.,uU. with tht Project Co-itt.t If th, 
rtsuUs difftr froa tht prtdlcttd ptrformanct. 



(b) A«tnd tht rtport «s Rtr rtvltw cowtnts. 1neorpor.t1«g iddUiowl 
fltld d«t« If rtqulrtd. 

(c) Sub.lt 25 coplti of tht final rtport. (Including tht colour 
^ ^ Jhotogr.phs) to tht HOE for distribution. 



06/04/37 (REV 1) 



(7109) 
TD/227/B43/B45/MOE 



